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7DEOH�����/HYHO�RI�6HUYLFH�IRU������ZLWK�3URMHFW�30�3HDN�+RXU�&RQGLWLRQV�$OWHUQDWLYH���������������������������
7DEOH������/HYHO�RI�6HUYLFH�IRU������$OWHUQDWLYH���ZLWK�0LWLJDWLRQ��������������������������������������������������������������
7DEOH�����/HYHO�RI�6HUYLFH�IRU������ZLWK�3URMHFW�30�3HDN�+RXU�&RQGLWLRQV�$OWHUQDWLYH���������������������������
7DEOH�����/HYHO�RI�6HUYLFH�IRU������$OWHUQDWLYH���ZLWK�0LWLJDWLRQ���������������������������������������������������������������
7DEOH�����,QWHUVHFWLRQ�6XEVWDQGDUG�/HYHO�RI�6HUYLFH������������������������������������������������������������������������������������
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�� (;(&87,9(�6800$5<�
7KLV�WUDIILF�VWXG\�ZDV�FRPSOHWHG�LQ�VXSSRUW�RI�WKH�6SRNDQH�7ULEH¶V�SURSRVHG�:HVW�3ODLQV�'HYHORSPHQW�
ORFDWHG�ZHVW�RI�$LUZD\�+HLJKWV�DQG�QRUWKZHVW�RI�WKH�+LJKZD\���	�&UDLJ�5RDG�LQWHUVHFWLRQ���7KLV�WUDIILF�
LPSDFW�DQDO\VLV��7,$��LV�EHLQJ�VXEPLWWHG�LQ�VXSSRUW�RI�WKH�GHYHORSPHQW�SURFHVV�DQG�DFTXLVLWLRQ�RI�DFFHVV�
SHUPLWV� DQG� ULJKWV� WR�+Z\� �� WKURXJK� WKH�:DVKLQJWRQ�'HSDUWPHQW� RI�7UDQVSRUWDWLRQ� �:6'27��� �7KLV�
VWXG\� DQG� UHVXOWV� DUH� DOVR� WR� EH� LQFOXGHG� DV� SDUW� RI� DQG� VXSSRUW� RI� WKH�7ULEH¶V� (QYLURQPHQWDO� ,PSDFW�
6WDWHPHQW��(,6��WR�EH�VXEPLWWHG�WR�WKH�IHGHUDO�JRYHUQPHQW�IRU�DSSURYDO��

7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�UHYLHZ��DVVHVV�DQG�LGHQWLI\�SRWHQWLDO� WUDIILF�UHODWHG�LPSDFWV�ZKLFK�WKH�
SURSRVHG� SURMHFW� PD\� KDYH� RQ� WKH� VXUURXQGLQJ� WUDQVSRUWDWLRQ� V\VWHP�� 7KLV� VWXG\� ZDV� FRPSOHWHG� LQ�
DFFRUGDQFH� ZLWK� WKH� VWDQGDUG� SUDFWLFH� IRU� FRPSOHWLQJ� VWXGLHV� RI� WKLV� W\SH� LQ� 6SRNDQH� &RXQW\� DQG�
:6'27�DQG�JHQHUDOO\�IROORZV�WKH�JXLGHOLQHV�GHYHORSHG�E\�WKH�,QVWLWXWH�RI�7UDQVSRUWDWLRQ�(QJLQHHUV��$�
5HFRPPHQGHG�3UDFWLFH���7UDIILF�$FFHVV�DQG�,PSDFW�6WXGLHV�IRU�6LWH�'HYHORSPHQW���������

7KH� SURSRVHG� SURMHFW� LV� D�PDVWHU� SODQQHG�PL[HG� XVH� GHYHORSPHQW�� � $V� SDUW� RI� WKH� (,6� SURFHVV� WKUHH�
DOWHUQDWLYH� VLWH� SODQV� ZLWK� GLIIHUHQW� GHYHORSPHQW� FKDUDFWHULVWLFV� ZHUH� FRQVLGHUHG� DQG� DUH� VXPPDUL]HG�
EHORZ��

$OWHUQDWLYH����$OWHUQDWLYH���LV�D�PL[HG�XVH�GHYHORSPHQW�LQFOXGLQJ�UHWDLO��FDVLQR�KRWHO��DQG�FRPPHUFLDO�
FRPSRQHQWV���7KH�FRPSRQHQWV�OLVWHG�EHORZ�ZHUH�XVHG�WR�HVWLPDWH�WKH�DPRXQW�RI�WUDIILF�JHQHUDWHG�XQGHU�$OWHUQDWLYH�
����7KH�WULS�JHQHUDWLRQ�IRU�WKH�FHQWUDO�SRUWLRQ�RI�WKH�SURMHFW�ZDV�FDOFXODWHG�EDVHG�RQ�WKH�FDVLQR��WKH�H[WHUQDO�
UHVWDXUDQW�VSDFH��DQG�WKH�VSHFLDOW\�UHWDLO�DUHD���&RPSRQHQWV�VXFK�DV�WKH�KRWHO�DQG�IRRG�YHQXHV�ZHUH�FRQVLGHUHG�
LQFLGHQWDO�DQG�DQFLOODU\�XVHV�WR�WKH�SULPDU\�FDVLQR�FRPSRQHQWV��DV�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ����7ULS�
*HQHUDWLRQ�DQG�'LVWULEXWLRQ��

� &DVLQR�+RWHO�5HVRUW��
R ������JDPLQJ�SRVLWLRQ�FDVLQR�
R ����URRP�KRWHO�ZLWK�SRRO�DQG�VSD�
R ��YHQXH�IRRG�FRXUW��WZR�EDUV������VHDW�FDIp��UHWDLO�UHVWDXUDQW��DQG�D�����VHDW�VSHFLDOW\�UHVWDXUDQW�
R �������VTXDUH�IRRW�&RQYHQWLRQ�%DQTXHW�5RRP�

� ��������VTXDUH�IHHW�RI�VSHFLDOW\�UHWDLO�
R /LIHVW\OH�UHWDLO�
R 6SHFLDOW\�ER[�UHWDLO�

� �������VTXDUH�IHHW�RI�UHVWDXUDQWV��
R ����VHDW�VSHFLDOW\�UHVWDXUDQW�
R ����VHDW�VWHDNKRXVH�

� ��������VTXDUH�IHHW�RI�VLWH�UHWDLO�
� �������VTXDUH�IRRW�FRPPHUFLDO�GHYHORSPHQW�
� �������VTXDUH�IRRW�7ULEDO�&XOWXUDO�&HQWHU�
� ��������VTXDUH�IRRW�3ROLFH�DQG�)LUH�6WDWLRQ�

$OWHUQDWLYH����� $OWHUQDWLYH���LV�VLPLODU�WR�$OWHUQDWLYH���EXW�ZLWK�D�VPDOOHU�FDVLQR�FRPSRQHQW�DQG�QR�KRWHO�RU�
VSHFLDOW\�UHWDLO���7KH�FRPSRQHQWV�OLVWHG�EHORZ�ZHUH�XVHG�WR�HVWLPDWH�WKH�DPRXQW�RI�WUDIILF�JHQHUDWHG�XQGHU�
$OWHUQDWLYH�����$V�ZLWK�$OWHUQDWLYH����WKH�WULS�JHQHUDWLRQ�IRU�WKH�FHQWUDO�SRUWLRQ�RI�WKH�SURMHFW�ZDV�FDOFXODWHG�EDVHG�
RQ�WKH�FDVLQR��WKH�H[WHUQDO�UHVWDXUDQW�VSDFH��DQG�WKH�VSHFLDOW\�UHWDLO�DUHD���&RPSRQHQWV�VXFK�DV�WKH�IRRG�YHQXHV�ZHUH�
FRQVLGHUHG�LQFLGHQWDO�DQG�DQFLOODU\�XVHV�WR�WKH�SULPDU\�FDVLQR�FRPSRQHQWV��DV�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ����
7ULS�*HQHUDWLRQ�DQG�'LVWULEXWLRQ���

� &DVLQR�+RWHO�5HVRUW�
R ������JDPLQJ�SRVLWLRQ�FDVLQR�
R ��YHQXH�IRRG�FRXUW��WZR�EDUV��DQG�D�����VHDW�FDIp�
R �������VTXDUH�IRRW�PXOWL�SXUSRVH�ELQJR�URRP�

� ������VTXDUH�IRRW�VWHDNKRXVH�
� ��������VTXDUH�IHHW�RI�VLWH�UHWDLO�
� �������VTXDUH�IRRW�FRPPHUFLDO�GHYHORSPHQW�



:HVW�3ODLQV�'HYHORSPHQW�±�6SRNDQH�7ULEH 3DJH�_ �
7UDIILF�,PSDFW�$QDO\VLV� $SULO����������

� �������VTXDUH�IRRW�7ULEDO�&XOWXUDO�&HQWHU�
� ��������VTXDUH�IRRW�3ROLFH�DQG�)LUH�6WDWLRQ�

$OWHUQDWLYH�����$OWHUQDWLYH���LV�D�QRQ�JDPLQJ�RSWLRQ�ZKHUH�WKH�FDVLQR�KRWHO�VKRZQ�DW�WKH�FRUH�RI�WKH�VLWH�LQ�
$OWHUQDWLYHV���LV�UHSODFHG�ZLWK�D�KRWHO�DQG�JHQHUDO�HQWHUWDLQPHQW�FRPSRQHQW���7KH�FRPSRQHQWV�OLVWHG�EHORZ�ZHUH�
XVHG�WR�HVWLPDWH�WKH�DPRXQW�RI�WUDIILF�JHQHUDWHG�XQGHU�$OWHUQDWLYH�����7KH�WULS�JHQHUDWLRQ�UDWH�IRU�WKH�FHQWUDO�SRUWLRQ�
RI�WKH�SURMHFW�ZDV�EDVHG�RQ�WKH�KRWHO��WKH�HQWHUWDLQPHQW�FRPSRQHQWV��ERZOLQJ�DOOH\�DQG�UHFUHDWLRQDO�VSDFH���WKH�
H[WHUQDO�UHVWDXUDQW�VSDFH��DQG�WKH�VSHFLDOW\�UHWDLO�DUHD���&RPSRQHQWV�ZLWKLQ�WKH�FHQWUDO�EXLOGLQJ�VXFK�DV�WKH�ORXQJH�
DQG�FRQIHUHQFH�VSDFH�ZHUH�FRQVLGHUHG�LQFLGHQWDO�DQG�DQFLOODU\�XVHV�WR�WKH�SULPDU\�KRWHO�DQG�HQWHUWDLQPHQW�
FRPSRQHQWV��DV�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ����7ULS�*HQHUDWLRQ�DQG�'LVWULEXWLRQ����

� 0XOWL�3XUSRVH�5HFUHDWLRQDO�)DFLOLW\�
R �������VTXDUH�IRRW�FKLOGUHQ¶V�DUFDGH�IXQ�]RQH�
R ������VTXDUH�IRRW�ORXQJH�
R ���YHQXH�IRRG�FRXUW��FRIIHH�VKRS������VHDW�VSHFLDOW\�UHVWDXUDQW��UHWDLO�UHVWDXUDQW�

� ����URRP�KRWHO��
R ,QGRRU�VZLPPLQJ�SRRO�
R �������VTXDUH�IRRW�VSD�ZHOOQHVV�FHQWHU�
R �������VTXDUH�IRRW�&RQYHQWLRQ�%DQTXHW�&HQWHU�

� �������VTXDUH�IRRW�ERZOLQJ�DOOH\�
� �������VTXDUH�IHHW�RI�VSHFLDOW\�UHWDLO��
� �������VTXDUH�IHHW�RI�UHVWDXUDQWV��

R ����VHDW�VSHFLDOW\�UHVWDXUDQW��
R ����VHDW�VWHDNKRXVH��

� ��������VTXDUH�IHHW�RI�VLWH�UHWDLO�
� �������VTXDUH�IRRW�FRPPHUFLDO�GHYHORSPHQW�
� �������VTXDUH�IRRW�7ULEDO�&XOWXUDO�&HQWHU�
� ��������VTXDUH�IRRW�3ROLFH�DQG�)LUH�6WDWLRQ�

6HH�)LJXUH���IRU�D�YLFLQLW\�PDS�DQG�)LJXUHV��D�WKURXJK��F�IRU�D�VLWH�SODQV�IRU�WKH�WKUHH�DOWHUQDWLYHV��

$FFHVV�WR�WKH�VLWH�LV�SURSRVHG�WR�EH�SURYLGHG�YLD�WKUHH�GULYHZD\V�DORQJ�WKH�+LJKZD\���IURQWDJH����IXOO�
PRYHPHQW����ULJKW�LQ�ULJKW�RXW��DQG�WKUHH�GULYHZD\V�DORQJ�&UDLJ�5RDG��

7KH� SURMHFW� VWXG\� DUHD� IRU� WKLV� 7UDIILF� ,PSDFW� $QDO\VLV� ZDV� GHWHUPLQHG� WKURXJK� GLVFXVVLRQV� ZLWK�
:6'27��&LW\�RI�$LUZD\�+HLJKWV�DQG�6SRNDQH�&RXQW\���7KH�VWXG\�LQWHUVHFWLRQV�LQFOXGH��

� +LJKZD\����&UDLJ�5RDG�
� +LJKZD\���/XQGVWURP�6WUHHW�
� +LJKZD\���/DZVRQ�6WUHHW�
� +LJKZD\���*DUILHOG�6WUHHW�
� +LJKZD\���+D\IRUG�5RDG�
� &UDLJ�5RDG�'HQR�5RDG�
� &UDLJ�5RDG��WK�$YHQXH�
� &UDLJ�5RDG�0F)DUODQH�6WUHHW�
� &UDLJ�5RDG�7KRUSH�5RDG�
� &UDLJ�5RDG�6WDWH�5RXWH�����
� +LJKZD\����)DLUFKLOG�$)%�
� 6LWH�DFFHVV�GULYHZD\V�

7KH�VWXG\�IRFXVHG�RQ�WKH�WUDIILF�RSHUDWLRQV�FKDUDFWHULVWLFV�RI�WKH�DERYH�LQWHUVHFWLRQV�� �7KH�WUDIILF�VWXG\�
ZDV�VFRSHG�WR�LQFOXGH�DQDO\VLV�RI�30�SHDN�KRXU�FRQGLWLRQV�DQG�LQFOXGHV�YDULRXV�DQDO\VLV�VFHQDULRV�SOXV�
PLWLJDWLRQ�DQDO\VLV���7KH�DQDO\VLV�VFHQDULR�FRQGLWLRQV�LQFOXGH��

� ([LVWLQJ�&RQGLWLRQV�
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� 7KUHH�:LWKRXW�3URMHFW�%DFNJURXQG�&RQGLWLRQV��<HDUV�������������������
� :LWK�3URMHFW�&RQGLWLRQV��

R �����:LWK�3URMHFW�3KDVH����$OWHUQDWLYHV������	����
R �����:LWK�3URMHFW��$OWHUQDWLYH����3KDVH����
R �����:LWK�3URMHFW��$OWHUQDWLYH����3KDVH����

� &XPXODWLYH�,PSDFW�$QDO\VLV�IRU������
R �����:LWKRXW�3URMHFW�
R �����:LWK�3URMHFW��$OWHUQDWLYHV������	����

)XWXUH� FRQGLWLRQV� WUDIILF� YROXPHV� ZHUH� GHULYHG� IURP� LQIRUPDWLRQ� FRQWDLQHG� LQ� WKH� LQGLYLGXDO� WUDIILF�
VWXGLHV�SUHSDUHG�IRU�SURSRVHG�GHYHORSPHQWV�RQ�WKH�:HVW�3ODLQV��

7ULS�JHQHUDWLRQ�IRU�WKH�YDULRXV�GHYHORSPHQW�W\SHV�FRQWHPSODWHG�LQ�WKH�SURMHFW�ZDV�EDVHG�RQ�W\SLFDO�,7(�
7ULS�*HQHUDWLRQ�UDWHV�ZLWK� WKH�H[FHSWLRQ�RI� WKH�FDVLQR�KRWHO�FRPSRQHQW� LQFOXGHG� LQ�$OWHUQDWLYHV���DQG�
WKH� FDVLQR� FRPSRQHQW� LQ� $OWHUQDWLYH� ��� � &DVLQR� UHODWHG� WUDIILF� ZDV� HVWLPDWHG� EDVHG� RQ� LQIRUPDWLRQ�
SURYLGHG� LQ� 5HFDOLEUDWLRQ� RI� 7ULS� *HQHUDWLRQ� 0RGHO� IRU� /DV� 9HJDV� +RWHO�&DVLQRV�� 0D\�� ����� ,7(�
-RXUQDO�SS���������5RZH��.DVHNR��$FNHUHW�

7UDIILF�IURP�WKH�SURMHFW�VLWH�LV�H[SHFWHG�WR�EH�GLVWULEXWHG�LQ�WKH�IROORZLQJ�PDQQHU��

� ����ZLOO�JR�WR�FRPH�IURP�DUHDV�QRUWK�DQG�HDVW�RI�WKH�VLWH�XVLQJ�QRUWKHUO\�&UDLJ�5G��DQG�'HQR�
5G��

� ����ZLOO�JR�WR�FRPH�IURP�DUHDV�HDVW�RI�WKH�VLWH�XVLQJ��WK�$YH��
� ����ZLOO�JR�WR�FRPH�IURP�DUHDV�HDVW�RI�WKH�VLWH�XVLQJ�+Z\���
� ����ZLOO�JR�WR�FRPH�IURP�DUHDV�ZHVW�RI�WKH�VLWH�XVLQJ�+Z\���
� ����ZLOO�JR�WR�FRPH�IURP�DUHDV�VRXWK�RI�WKH�VLWH�XVLQJ�VRXWKHUO\�&UDLJ�5G��

��� 7HFKQLFDO�$QDO\VHV�5HVXOWV��&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�

$QDO\VLV�5HVXOWV�DQG�&RQFOXVLRQV

%DVHG�XSRQ�WKH�WHFKQLFDO�DQDO\VLV�DQG�PLWLJDWLRQ�UHFRPPHQGDWLRQV�SUHVHQWHG�KHUHLQ��VXIILFLHQW�FDSDFLW\�
ZLOO� EH� DYDLODEOH� WR� DFFRPPRGDWH� 6SRNDQH� 7ULEH¶V� :HVW� 3ODLQV� GHYHORSPHQW� SURYLGHG� WKDW� FHUWDLQ�
URDGZD\�DQG�LQWHUVHFWLRQ�LPSURYHPHQWV�DUH�PDGH����

7KH� RSHUDWLRQDO� DQDO\VLV� SHUIRUPHG� IRU� WKH� WKUHH� SURMHFW� DOWHUQDWLYHV� DQG� YDULRXV� SKDVHV� ZLWKLQ�
DOWHUQDWLYH���LQGLFDWH�WKDW�WKHUH�DUH�VWXG\�LQWHUVHFWLRQV�WKDW�H[SHULHQFH�DQ�XQDFFHSWDEOH�GHOD\�DQG�/HYHO�
RI�6HUYLFH��/26��ZLWKRXW�LPSURYHPHQWV����

7KH�WDEOH�EHORZ�LQGLFDWHV�LQWHUVHFWLRQV�WKDW�DUH�H[SHULHQFLQJ�VXEVWDQGDUG�/26�DQG�YHKLFXODU�GHOD\��XQGHU�
HDFK�$OWHUQDWLYH�OLVWHG�WKH��VW�SKDVH�DQG�\HDU�GXULQJ�WKH�FRXUVH�RI�SURMHFW�EXLOGRXW�ZKHUH�WKH�LQWHUVHFWLRQ�
/26�GURSV�WR�VXEVWDQGDUG�OHYHOV�LV�LQGLFDWHG��

7DEOH�(6�����,QWHUVHFWLRQ�6XEVWDQGDUG�/HYHO�RI�6HUYLFH�
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� $FFHSWDEOH�/26�IRU�DOWHUQDWLYH�DQDO\]HG�

0LWLJDWLRQ� LPSURYHPHQWV� IRU� FRQJHVWHG� LQWHUVHFWLRQV�DUH�GLVFXVVHG� LQ� WKH� IROORZLQJ�5HFRPPHQGDWLRQV�
VHFWLRQ��

5HJDUGLQJ� ELNH� DQG� SHGHVWULDQ� IDFLOLWLHV�� WKHUH� DUH� OLPLWHG� IDFLOLWLHV� LQ� WKH� LPPHGLDWH� YLFLQLW\� RI� WKH�
SURMHFW�VLWH���3HGHVWULDQ�IDFLOLWLHV�DUH�SURYLGHG�DQG�ELNHV�DUH�DFFRPPRGDWHG�YLD�WKH�SDYHG�VKRXOGHU�DORQJ�
+Z\���HDVW�RI�&UDLJ�5G��3HGHVWULDQ�DQG�ELNH�IDFLOLWLHV�DUH�SURYLGHG�DORQJ�PXFK�RI�WKH�URDGZD\�QHWZRUN�
ZLWKLQ�WKH�GHYHORSHG�SRUWLRQV�RI�$LUZD\�+HLJKWV�WR�WKH�HDVW�RI�WKH�SURMHFW�VLWH����

7UDQVLW�VHUYLFH�LV�SURYLGHG�WR�$LUZD\�+HLJKWV�E\�6SRNDQH�7UDQVLW�$XWKRULW\��67$��YLD�5RXWH�����7KLV�
URXWH�WHUPLQDWHV�ZLWKLQ�WKH�&LW\�RI�6SRNDQH�DW�WKH�GRZQWRZQ�WUDQVLW�SOD]D�DQG�PDNHV�VWRSV��DW�WKH�$LUZD\�
+HLJKWV�3DUN�	�5LGH�ZHVW�RI�+Z\���/DZVRQ�DQG�ZLWKLQ�)DLUFKLOG�$LU�)RUFH�%DVH��VHYHQ�GD\V�D�ZHHN���
'XULQJ� SHDN� SHULRG� EXVVHV� RSHUDWH�ZLWK� RQH�KDOI� KRXU� KHDGZD\V� DQG� RII� SHDN� SHULRGV� KDYH� RQH�KRXU�
KHDGZD\V����

2SHUDWLRQDO�DQDO\VLV�UHVXOWV�IRU�WKH�YDULRXV�VFHQDULRV�DQDO\]HG�DUH�VXPPDUL]HG�LQ�WKH�WDEOHV�DW�WKH�HQG�RI�
WKH�([HFXWLYH�6XPPDU\��

5HFRPPHQGDWLRQV

0LWLJDWLRQ� UHFRPPHQGDWLRQV� DUH� VXPPDUL]HG� EHORZ� IRU� HDFK� SURMHFW� DOWHUQDWLYH�� � $W� ORFDWLRQV� ZKHUH�
WUDIILF� VLJQDOL]DWLRQ� LV� UHFRPPHQGHG��D� VLJQDO�ZDUUDQW�DQDO\VLV�ZDV�SHUIRUPHG� WR�DLG� LQ�GHWHUPLQLQJ� LI�
VLJQDOL]DWLRQ�ZDV�DQ�DSSURSULDWH�LPSURYHPHQW�DOWHUQDWLYH�WR�FRQVLGHU��

7KH�RII�VLWH�LPSURYHPHQWV�QRW�FRQWLJXRXV�ZLWK�WKH�SURMHFW�VLWH�VKRXOG�EH�FRQVWUXFWHG�LQ�D�SKDVHG�PDQQHU�
VR� WKDW� WKH\� DUH� LQVWDOOHG� DW� WKH� DSSURSULDWH� WLPH� DQG� URXJKO\� FRUUHVSRQGLQJ� WR� WKH� SKDVH� RI� SURMHFW�
GHYHORSPHQW�EHLQJ�XQGHUWDNHQ��

)RU� RII�VLWH� LPSURYHPHQWV� WKDW� DUH� QRW� FRQWLJXRXV� ZLWK� WKH� SURMHFW� VLWH� RU� UHODWHG� WR� VLWH� DFFHVV�� WKH�
6SRNDQH�7ULEH� VKRXOG� FRQWULEXWH� LWV� SURSRUWLRQDO� VKDUH� RI� WKH� FRVW� UHTXLUHG� WR� FRQVWUXFW� WKH� LGHQWLILHG�
LPSURYHPHQWV�� WKH� SURMHFW� SURSRUWLRQDO� VKDUH� ZDV� FDOFXODWHG� E\� GLYLGLQJ� WKH� SURMHFW� JHQHUDWHG� WUDIILF�
YROXPH�E\�WKH�WRWDO�LQWHUVHFWLRQ�WUDIILF�YROXPH��
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$OWHUQDWLYH���

������3KDVH����0LWLJDWLRQV��

� +Z\�����&UDLJ�� ,QVWDOO� WUDIILF� VLJQDO� DQG� ZLGHQ� WKH� 1%� DQG� 6%� DSSURDFKHV� WR� SURYLGH� DQG�
H[FOXVLYH�OHIW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� &��������$�����

� +Z\�����+D\IRUG�� �2SWLPL]H�VLJQDO�WLPLQJ�DQG�FRQVLGHU�FRQYHUWLQJ�WKH�LQVLGH�6%�WKUX�ODQH�WR�D�
�QG�6%�OHIW�WXUQ�ODQH����
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���'������

� &UDLJ���65�������,QVWDOO�WUDIILF�VLJQDO�RU�FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� %��������$������URXQGDERXW��

� +Z\� �� �� 0LGGOH� 'ULYHZD\�� � ,QVWDOO� WUDIILF� VLJQDO� DQG� DSSURDFK� LPSURYHPHQWV� �6%� 0LGGOH�
'ULYHZD\���LQVWDOO�D�:%�ULJKW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� �����
5HVXOWLQJ�/26�	�'HOD\��VHF��� $�����

������3KDVH����0LWLJDWLRQV��

� +Z\�����&UDLJ�� ,QVWDOO�WUDIILF�VLJQDO�DQG�ZLGHQ�LPSURYH�LQWHUVHFWLRQ�DSSURDFKHV�WR�LQFOXGH�GXDO�
(%��1%�DQG�6%�OHIW�WXUQ�ODQHV�DQG�D��QG�1%�WKUX�ODQH���$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�
URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� '��������%������

� +Z\�����/XQGVWURP� 5HVWULSH�DQG�ZLGHQ�DSSURDFKHV�WR�DFFRPPRGDWH�H[FOXVLYH�1%�DQG�6%�ULJKW�
WXUQ�ODQHV�
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� )������

� +Z\�����+D\IRUG�� �2SWLPL]H�VLJQDO�WLPLQJ�DQG�FRQVLGHU�FRQYHUWLQJ�WKH�LQVLGH�6%�WKUX�ODQG�WR�D�
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DFFRPPRGDWLRQ�IRU�D�IXWXUH��WK�OHJ��VRXWKHUO\�OHJ��RI�WKH�0LGGOH�'Z\��+Z\���VKRXOG�EH�H[DPLQHG��

$OWHUQDWLYH��
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7KH�LPSURYHPHQWV�LGHQWLILHG�EHORZ�LQ�DGGLWLRQ�WR�WKH�LPSURYHPHQWV�LGHQWLILHG�DERYH�DUH�UHTXLUHG�WR�
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2SHUDWLRQDO� DQDO\VLV� UHVXOWV� IRU� DOO� WKUHH� DOWHUQDWLYHV� IRU� WKH� LPSURYHPHQWV� LGHQWLILHG� DERYH� DUH�
VXPPDUL]HG�LQ�WKH�µPLWLJDWLRQ¶�WDEOHV�LQFOXGHG�DW�WKH�HQG�RI�WKLV�([HFXWLYH�6XPPDU\��

*HQHUDO�5HFRPPHQGDWLRQV�$SSO\LQJ�WR�$OO�3URMHFW�$OWHUQDWLYHV

5RDGZD\�IURQWDJH�LPSURYHPHQWV�DQG�GULYHZD\�DSSURDFKHV�LQFOXGLQJ�FXUE�	�JXWWHU�DQG�VLGHZDONV�RU�
VKDUHG�XVH�SDWKZD\V�VKRXOG�EH�FRQVWUXFWHG�DORQJ�WKH�VLWH�IURQWDJHV�DQG�VKRXOG�FRPSO\�ZLWK�FXUUHQW�
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&RXQW\��:6'27�DQG�RU�&LW\�RI�$LUZD\�+HLJKWV�URDGZD\�VWDQGDUGV���6DLG�LPSURYHPHQWV�VKRXOG�EH�
FRQVWUXFWHG�DV�DGMDFHQW�DUHDV�RI�WKH�VXEMHFW�VLWH�DUH�GHYHORSHG��

7KH�6SRNDQH�7ULEH�VKRXOG�ZRUN�ZLWK�WKH�6SRNDQH�7UDQVLW�$XWKRULW\�WR�LGHQWLI\�RSSRUWXQLWLHV�WR�SURYLGH�
WUDQVLW�DFFHVV�QHDU�WKH�SURMHFW�VLWH���)XUWKHUPRUH��WKH�7ULEH�VKRXOG�ORRN�WR�UHGXFH�YHKLFXODU�WULSV�WR�IURP�
WKH� VLWH� WKURXJK� HPSOR\HH� WULS� UHGXFWLRQV� SURJUDPV�� HPSOR\HH� VKXWWOHV� DQG� RWKHU� VLPLODU� PHDQV� RI�
DFKLHYLQJ�FRPPXWH�WULS�UHGXFWLRQ��
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7DEOH�(6�����2SHUDWLRQDO�$QDO\VLV�6XPPDU\�([LVWLQJ�&RQGLWLRQV�DQG�3LSHOLQH�3URMHFW�6FHQDULRV�

&0� �&ULWLFDO�0RYHPHQW�
� �'HOD\�LV�([FHVVLYH��VRIWZDUH�GRHV�QRW�DWWHPSW�WR�SUHVHQW�D�YDOXH�



:HVW�3ODLQV�'HYHORSPHQW�±�6SRNDQH�7ULEH 3DJH�_ ��
7UDIILF�,PSDFW�$QDO\VLV� $SULO����������

7DEOH�(6�����2SHUDWLRQDO�$QDO\VLV�6XPPDU\�$OWHUQDWLYH���

&0� �&ULWLFDO�0RYHPHQW�
� �'HOD\�LV�([FHVVLYH��VRIWZDUH�GRHV�QRW�DWWHPSW�WR�SUHVHQW�D�YDOXH�
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7DEOH�(6�����2SHUDWLRQDO�$QDO\VLV�6XPPDU\�$OWHUQDWLYHV���	���

&0� �&ULWLFDO�0RYHPHQW�
� �'HOD\�LV�([FHVVLYH��VRIWZDUH�GRHV�QRW�DWWHPSW�WR�SUHVHQW�D�YDOXH�
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7DEOH�(6������0,7,*$7,21���$/7(51$7,9(���
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0,7,*$7,21���$/7(51$7,9(����&217,18('�
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0,7,*$7,21�$/7����&217,18('
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�� ,1752'8&7,21�
7KLV�WUDIILF�LPSDFW�DQDO\VLV��7,$��LV�EHLQJ�VXEPLWWHG�LQ�VXSSRUW�RI�WKH�(QYLURQPHQWDO�,PSDFW�6WDWHPHQW�
�(,6�� IRU� WKH� 6SRNDQH� 7ULEH¶V� :HVW� 3ODLQV� 'HYHORSPHQW� SURMHFW� WR� FRPSO\� ZLWK� WKH� 1DWLRQDO�
(QYLURQPHQWDO�3ROLF\�$FW��1(3$���DV�ZHOO�DV�ORFDO�DJHQF\�GHYHORSPHQW�SURFHGXUHV�DQG�WKH�:DVKLQJWRQ�
'HSDUWPHQW�RI�7UDQVSRUWDWLRQ¶V��:6'27��DFFHVV�SHUPLW�UHTXLUHPHQWV���7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�
UHYLHZ��DVVHVV�DQG�LGHQWLI\�SRWHQWLDO�WUDIILF�UHODWHG�LPSDFWV�ZKLFK�WKH�SURSRVHG�SURMHFW�PD\�KDYH�RQ�WKH�
VXUURXQGLQJ� WUDQVSRUWDWLRQ�V\VWHP��7KLV� VWXG\�ZDV�FRPSOHWHG� LQ�DFFRUGDQFH�ZLWK� WKH� VWDQGDUG�SUDFWLFH�
IRU�FRPSOHWLQJ�VWXGLHV�RI�WKLV�W\SH�LQ�6SRNDQH�&RXQW\�DQG�JHQHUDOO\�IROORZV�WKH�JXLGHOLQHV�GHYHORSHG�E\�
WKH�,QVWLWXWH�RI�7UDQVSRUWDWLRQ�(QJLQHHUV��$�5HFRPPHQGHG�3UDFWLFH���7UDIILF�$FFHVV�DQG�,PSDFW�6WXGLHV�
IRU�6LWH�'HYHORSPHQW���������

��� 6LWH�/RFDWLRQ�DQG�'HYHORSPHQW�'HVFULSWLRQ�

7KLV� WUDIILF� VWXG\�ZDV� FRPSOHWHG� IRU� WKH� SURSRVHG�6SRNDQH�7ULEH¶V�:HVW� 3ODLQV�'HYHORSPHQW� ORFDWHG�
QRUWKZHVW�RI�WKH�+Z\���	�&UDLJ�5G��LQWHUVHFWLRQ�MXVW�ZHVW�RI�WKH�&LW\�RI�$LUZD\�+HLJKWV���$V�SDUW�RI�WKH�
IHGHUDO�(,6�SURFHVV�WKUHH�VLWH�SODQ�DOWHUQDWLYHV�DUH�EHLQJ�FRQVLGHUHG�RQ�WKH�DSSUR[LPDWHO\�����DFUH�VLWH��
DOO� PL[HG� XVH� FRPPHUFLDO� GHYHORSPHQWV�� � 7KH� IROORZLQJ� VXPPDUL]HV� WKH� WKUHH� DOWHUQDWLYHV� EHLQJ�
FRQVLGHUHG���

$OWHUQDWLYH����$OWHUQDWLYH���LV�D�PL[HG�XVH�GHYHORSPHQW�LQFOXGLQJ�UHWDLO��FDVLQR�KRWHO��DQG�FRPPHUFLDO�
FRPSRQHQWV���7KH�FRPSRQHQWV�OLVWHG�EHORZ�ZHUH�XVHG�WR�HVWLPDWH�WKH�DPRXQW�RI�WUDIILF�JHQHUDWHG�XQGHU�$OWHUQDWLYH�
����7KH�WULS�JHQHUDWLRQ�IRU�WKH�FHQWUDO�SRUWLRQ�RI�WKH�SURMHFW�ZDV�FDOFXODWHG�EDVHG�RQ�WKH�FDVLQR��WKH�H[WHUQDO�
UHVWDXUDQW�VSDFH��DQG�WKH�VSHFLDOW\�UHWDLO�DUHD���&RPSRQHQWV�VXFK�DV�WKH�KRWHO�DQG�IRRG�YHQXHV�ZHUH�FRQVLGHUHG�
LQFLGHQWDO�DQG�DQFLOODU\�XVHV�WR�WKH�SULPDU\�FDVLQR�FRPSRQHQWV��DV�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ����7ULS�
*HQHUDWLRQ�DQG�'LVWULEXWLRQ��

� &DVLQR�+RWHO�5HVRUW��
R ������JDPLQJ�SRVLWLRQ�FDVLQR�
R ����URRP�KRWHO�ZLWK�SRRO�DQG�VSD�
R ��YHQXH�IRRG�FRXUW��WZR�EDUV������VHDW�FDIp��UHWDLO�UHVWDXUDQW��DQG�D�����VHDW�VSHFLDOW\�UHVWDXUDQW�
R �������VTXDUH�IRRW�&RQYHQWLRQ�%DQTXHW�5RRP�

� ��������VTXDUH�IHHW�RI�VSHFLDOW\�UHWDLO�
R /LIHVW\OH�UHWDLO�
R 6SHFLDOW\�ER[�UHWDLO�

� �������VTXDUH�IHHW�RI�UHVWDXUDQWV��
R ����VHDW�VSHFLDOW\�UHVWDXUDQW�
R ����VHDW�VWHDNKRXVH�

� ��������VTXDUH�IHHW�RI�VLWH�UHWDLO�
� �������VTXDUH�IRRW�FRPPHUFLDO�GHYHORSPHQW�
� �������VTXDUH�IRRW�7ULEDO�&XOWXUDO�&HQWHU�
� ��������VTXDUH�IRRW�3ROLFH�DQG�)LUH�6WDWLRQ�

$OWHUQDWLYH����� $OWHUQDWLYH���LV�VLPLODU�WR�$OWHUQDWLYH���EXW�ZLWK�D�VPDOOHU�FDVLQR�FRPSRQHQW�DQG�QR�KRWHO�RU�
VSHFLDOW\�UHWDLO���7KH�FRPSRQHQWV�OLVWHG�EHORZ�ZHUH�XVHG�WR�HVWLPDWH�WKH�DPRXQW�RI�WUDIILF�JHQHUDWHG�XQGHU�
$OWHUQDWLYH�����$V�ZLWK�$OWHUQDWLYH����WKH�WULS�JHQHUDWLRQ�IRU�WKH�FHQWUDO�SRUWLRQ�RI�WKH�SURMHFW�ZDV�FDOFXODWHG�EDVHG�
RQ�WKH�FDVLQR��WKH�H[WHUQDO�UHVWDXUDQW�VSDFH��DQG�WKH�VSHFLDOW\�UHWDLO�DUHD���&RPSRQHQWV�VXFK�DV�WKH�IRRG�YHQXHV�ZHUH�
FRQVLGHUHG�LQFLGHQWDO�DQG�DQFLOODU\�XVHV�WR�WKH�SULPDU\�FDVLQR�FRPSRQHQWV��DV�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ����
7ULS�*HQHUDWLRQ�DQG�'LVWULEXWLRQ���

� &DVLQR�+RWHO�5HVRUW�
R ������JDPLQJ�SRVLWLRQ�FDVLQR�
R ��YHQXH�IRRG�FRXUW��WZR�EDUV��DQG�D�����VHDW�FDIp�
R �������VTXDUH�IRRW�PXOWL�SXUSRVH�ELQJR�URRP�

� ������VTXDUH�IRRW�VWHDNKRXVH�
� ��������VTXDUH�IHHW�RI�VLWH�UHWDLO�
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� �������VTXDUH�IRRW�FRPPHUFLDO�GHYHORSPHQW�
� �������VTXDUH�IRRW�7ULEDO�&XOWXUDO�&HQWHU�
� ��������VTXDUH�IRRW�3ROLFH�DQG�)LUH�6WDWLRQ�

$OWHUQDWLYH�����$OWHUQDWLYH���LV�D�QRQ�JDPLQJ�RSWLRQ�ZKHUH�WKH�FDVLQR�KRWHO�VKRZQ�DW�WKH�FRUH�RI�WKH�VLWH�LQ�
$OWHUQDWLYHV���LV�UHSODFHG�ZLWK�D�KRWHO�DQG�JHQHUDO�HQWHUWDLQPHQW�FRPSRQHQW���7KH�FRPSRQHQWV�OLVWHG�EHORZ�ZHUH�
XVHG�WR�HVWLPDWH�WKH�DPRXQW�RI�WUDIILF�JHQHUDWHG�XQGHU�$OWHUQDWLYH�����7KH�WULS�JHQHUDWLRQ�UDWH�IRU�WKH�FHQWUDO�SRUWLRQ�
RI�WKH�SURMHFW�ZDV�EDVHG�RQ�WKH�KRWHO��WKH�HQWHUWDLQPHQW�FRPSRQHQWV��ERZOLQJ�DOOH\�DQG�UHFUHDWLRQDO�VSDFH���WKH�
H[WHUQDO�UHVWDXUDQW�VSDFH��DQG�WKH�VSHFLDOW\�UHWDLO�DUHD���&RPSRQHQWV�ZLWKLQ�WKH�FHQWUDO�EXLOGLQJ�VXFK�DV�WKH�ORXQJH�
DQG�FRQIHUHQFH�VSDFH�ZHUH�FRQVLGHUHG�LQFLGHQWDO�DQG�DQFLOODU\�XVHV�WR�WKH�SULPDU\�KRWHO�DQG�HQWHUWDLQPHQW�
FRPSRQHQWV��DV�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�6HFWLRQ����7ULS�*HQHUDWLRQ�DQG�'LVWULEXWLRQ����

� 0XOWL�3XUSRVH�5HFUHDWLRQDO�)DFLOLW\�
R �������VTXDUH�IRRW�FKLOGUHQ¶V�DUFDGH�IXQ�]RQH�
R ������VTXDUH�IRRW�ORXQJH�
R ���YHQXH�IRRG�FRXUW��FRIIHH�VKRS������VHDW�VSHFLDOW\�UHVWDXUDQW��UHWDLO�UHVWDXUDQW�

� ����URRP�KRWHO��
R ,QGRRU�VZLPPLQJ�SRRO�
R �������VTXDUH�IRRW�VSD�ZHOOQHVV�FHQWHU�
R �������VTXDUH�IRRW�&RQYHQWLRQ�%DQTXHW�&HQWHU�

� �������VTXDUH�IRRW�ERZOLQJ�DOOH\�
� �������VTXDUH�IHHW�RI�VSHFLDOW\�UHWDLO��
� �������VTXDUH�IHHW�RI�UHVWDXUDQWV��

R ����VHDW�VSHFLDOW\�UHVWDXUDQW��
R ����VHDW�VWHDNKRXVH��

� ��������VTXDUH�IHHW�RI�VLWH�UHWDLO�
� �������VTXDUH�IRRW�FRPPHUFLDO�GHYHORSPHQW�
� �������VTXDUH�IRRW�7ULEDO�&XOWXUDO�&HQWHU�
� ��������VTXDUH�IRRW�3ROLFH�DQG�)LUH�6WDWLRQ�

6HH�)LJXUH���IRU�D�YLFLQLW\�PDS�DQG�)LJXUHV��D��F�IRU�VLWH�SODQV�IRU�$OWHUQDWLYHV���WKURXJK����

��� /DQG�8VH�DQG�=RQLQJ�

7KH�SURSRVHG�VLWH�LV�ORFDWHG�ZLWKLQ�6SRNDQH�&RXQW\��:DVKLQJWRQ���7KH�VLWH�LV�KHOG�LQ�WUXVW�E\�WKH�8QLWHG�
6WDWHV�JRYHUQPHQW�RQ�EHKDOI�RI�WKH�6SRNDQH�7ULEH��DV�WULEDO�WUXVW�ODQG�LW�LV�QRW�VXEMHFW�WR�ORFDO�ODQG�XVH�
UHJXODWLRQV����6XUURXQGLQJ�]RQLQJ�DQG�ODQG�XVHV�LQFOXGH�5XUDO�7UDGLWLRQDO�]RQLQJ�ZHVW�DQG�QRUWK�RI�WKH�
VLWH� DQG� H[LVWLQJ� RU� SODQQHG� FRPPHUFLDO� DQG� UHVLGHQWLDO� ODQG� XVHV� HDVW� RI� WKH� VLWH� ZLWKLQ� WKH� &LW\� RI�
$LUZD\�+HLJKWV���

��� 3KDVLQJ�3ODQ�RI�WKH�3URMHFW�

7KUHH� PDMRU� SKDVHV� DUH� DQWLFLSDWHG� IRU� WKH� $OWHUQDWLYH� �� GHYHORSPHQW�� � $OWHUQDWLYHV� �� DQG� �� ZHUH�
DQDO\]HG� XQGHU� D� ³EXLOG�RXW´� SKDVH� RQO\�� � )RU�$OWHUQDWLYH� ��� WKH� LQLWLDO� SKDVH�ZRXOG� EH� FRPSOHWHG� LQ�
������WKH�ODWHVW�SKDVH�RI�GHYHORSPHQW�LV�H[SHFWHG�WR�RFFXU�LQ�������

��� 3XUSRVH�RI�5HSRUW�DQG�WKH�6FRSH�RI�6WXG\�

7KH�SXUSRVH�RI�WKLV�DQDO\VLV�LV�WR�UHYLHZ��DVVHVV�DQG�LGHQWLI\�SRWHQWLDO�WUDIILF�UHODWHG�LPSDFWV�ZKLFK�WKH�
SURSRVHG�SURMHFW�PD\�KDYH�RQ�WKH�VXUURXQGLQJ�WUDQVSRUWDWLRQ�V\VWHP��

7KLV�7,$�KDV�EHHQ�FRPSOHWHG�LQ�DFFRUGDQFH�ZLWK�WKH�VWDQGDUG�SUDFWLFH�IRU�FRPSOHWLQJ�VWXGLHV�RI�WKLV�W\SH�
LQ� 6SRNDQH� &RXQW\� DQG� JHQHUDOO\� IROORZV� JXLGHOLQHV� GHYHORSHG� E\� WKH� ,QVWLWXWH� RI� 7UDQVSRUWDWLRQ�
(QJLQHHUV��$�5HFRPPHQGHG�3UDFWLFH���7UDIILF�$FFHVV�DQG�,PSDFW�6WXGLHV�IRU�6LWH�'HYHORSPHQW���������
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7KH�SURMHFW�VWXG\�DUHD�IRU�WKLV�7UDIILF�,PSDFW�$QDO\VLV�ZDV�GHWHUPLQHG�WKURXJK�GLVFXVVLRQV�ZLWK�&LW\�RI�
$LUZD\�+HLJKWV��6SRNDQH�&RXQW\�DQG�:6'27�WR�LQFOXGH�WKH�LQWHUVHFWLRQV�RI��

� +LJKZD\���&UDLJ�5RDG�
� +LJKZD\���/XQGVWURP�6WUHHW�
� +LJKZD\���/DZVRQ�6WUHHW�
� +LJKZD\���*DUILHOG�6WUHHW�
� +LJKZD\���+D\IRUG�5RDG�
� &UDLJ�5RDG�'HQR�5RDG�
� &UDLJ�5RDG��WK�$YHQXH�
� &UDLJ�5RDG�0F)DUODQH�6WUHHW�
� &UDLJ�5RDG�7KRUSH�5RDG�
� &UDLJ�5RDG�6WDWH�5RXWH�����
� +LJKZD\����)DLUFKLOG�$)%�
� 6LWH�DFFHVV�GULYHZD\V�

7KH�UHYLHZ�DJHQFLHV�QRWHG�DERYH�DOVR�VSHFLILHG�WKDW�WKH�VFRSH�RI�WKH�DQDO\VLV�VKDOO�LQFOXGH�30�SHDN�KRXU�
DQDO\VLV�RQO\�DV�WKLV�LV�W\SLFDOO\�WKH�µZRUVW�FDVH¶�ZHHNGD\�WUDIILF�FRQGLWLRQ����

$GGLWLRQDOO\��DV�GLUHFWHG�E\�WKH�UHYLHZ�DJHQFLHV��WKH�WHFKQLFDO�DQDO\VLV�IRFXVHG�RQ�LQWHUVHFWLRQV�RQO\�DQG�
GLG�QRW�LQFOXGHG�URDGZD\�VHJPHQW�DQDO\VLV���7KLV�DSSURDFK�LV�FRPPRQ�VLQFH�LQWHUVHFWLRQV�DUH�W\SLFDOO\�
WKH�ZHDN�OLQN�ZLWKLQ�WKH�WUDQVSRUWDWLRQ�QHWZRUN��



����1��+RZDUG�6W��6WH����
6SRNDQH��:$�������

3URMHFW�6LWH

)



����1��+RZDUG�6W��6WH����
6SRNDQH��:$�������

)



����1��+RZDUG�6W��6WH����
6SRNDQH��:$�������

)



����1��+RZDUG�6W��6WH����
6SRNDQH��:$�������

)
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��� 0HWKRGRORJ\�

7KH�ZHHNGD\�30�SHDN�KRXU�KDV�EHHQ�LGHQWLILHG�DV�WKH�WLPH�SHULRG�ZKHQ�WKH�JUHDWHVW�WUDIILF�GHPDQGV�DUH�
SODFHG�RQ�WKH�WUDQVSRUWDWLRQ�V\VWHP���7KLV�ZLOO�EH�WKH�WLPH�SHULRG�XWLOL]HG�E\�WKLV�VWXG\�IRU�DQDO\]LQJ�WKH�
WUDIILF� LPSDFWV� RI� WKH� SURSRVHG� SURMHFW�� �0LWLJDWLRQ� QHHGV�� LI� DQ\�ZLOO� JHQHUDOO\� DULVH� GXULQJ� WKH� SHDN�
KRXUV�� �%\� LQVSHFWLRQ�� LI� WKH�V\VWHP�RSHUDWHV�DFFHSWDEO\�XQGHU�30�SHDN�KRXU� WUDIILF�FRQGLWLRQV�� LW�ZLOO�
RSHUDWH�EHWWHU�DV�ORZHU�WUDIILF�YROXPHV�DUH�REVHUYHG�GXULQJ�RWKHU�WLPHV�RI�WKH�GD\��

7KH�LPSDFW�GXH�WR�WKH�SURSRVHG�SURMHFW�ZDV�PHDVXUHG�E\�FRPSDULQJ�WKH�OHYHO�RI�VHUYLFH�RI�WKH�H[LVWLQJ��
IXWXUH� ZLWKRXW� SURMHFW� DQG� IXWXUH� ZLWK� SURMHFW� VFHQDULRV�� � 7KH�:LWKRXW� 3URMHFW� VFHQDULRV� LQFOXGH� WKH�
H[LVWLQJ�WUDIILF�FRQGLWLRQV�DQG�<HDU������������DQG������FRQGLWLRQV���%DFNJURXQG�WUDIILF�YROXPHV�ZHUH�
GHULYHG�IURP�LQFOXVLRQ�RI�DSSURYHG��XQEXLOW�SLSHOLQH�SURMHFWV���5HIHU�WR�WKH�IXWXUH�FRQGLWLRQV�VHFWLRQV�RI�
WKLV�GRFXPHQW�IRU�DGGLWLRQDO�GLVFXVVLRQ�RI�WKH�SLSHOLQH�SURMHFWV��7ULS�JHQHUDWLRQ�IRU�PRVW�HOHPHQWV�RI�WKH�
SURSRVHG�SURMHFW�ZHUH� FDOFXODWHG�XVLQJ� WKH�GDWD�SURYLGHG�E\� WKH� ,QVWLWXWH�RI�7UDQVSRUWDWLRQ�(QJLQHHUV
�
�,7(��7ULS�*HQHUDWLRQ�0DQXDO���WK�(GLWLRQ�PDQXDO��7ULS�JHQHUDWLRQ�IRU�WKH�&DVLQR�+RWHO�FRPSRQHQW�LV�
EDVHG�RQ�LQIRUPDWLRQ�SURYLGHG�LQ�5HFDOLEUDWLRQ�RI�7ULS�*HQHUDWLRQ�0RGHO�IRU�/DV�9HJDV�+RWHO�&DVLQRV��
0D\�������,7(�-RXUQDO�SS���������5RZH��.DVHNR��$FNHUHW� 7ULS�JHQHUDWLRQ�IRU�WKH�SURSRVHG�SROLFH�ILUH�
IDFLOLW\�ZDV�EDVHG�RQ�GDWD�IURP�3ROLFH�6WDWLRQ�30�3HDN�+RXU�7ULS�*HQHUDWLRQ� LQ� WKH�3RUWODQG�0HWUR�
$UHD��'HFHPEHU����������3RUWODQG�6WDWH�8QLYHUVLW\��$UPDQV��(GPRQGV��HW�DO��

7KH�/26� HYDOXDWLRQ� IRU� WKLV� VWXG\�ZDV� FRQGXFWHG� XVLQJ� 6\QFKUR� ���� GHYHORSHG� E\�7UDIILFZDUH�� �7KH�
VRIWZDUH�LV�SULPDULO\�EDVHG�RQ�WKH�SURFHGXUHV�RXWOLQHG�LQ�WKH�7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG¶V�+LJKZD\�
&DSDFLW\�0DQXDO� �+&0��������7KLV� VRIWZDUH� XVHV�GHWDLOHG� LQIRUPDWLRQ� RQ� JHRPHWU\�� ODQH� XVH�� VLJQDO�
WLPLQJ��SHDN�KRXU�YROXPHV��DQG�YHKLFOH�DUULYDO� W\SHV�� �7KH�LQIRUPDWLRQ�LV�WKHQ�XVHG�WR�FDOFXODWH�GHOD\V�
DQG�WR�GHWHUPLQH�WKH�/26�IRU�HDFK�PRYHPHQW�DSSURDFK���/26�ZDV�FDOFXODWHG�IRU�HDFK�VWXG\�LQWHUVHFWLRQ�
XQGHU�WKH�WKUHH�DQDO\VLV�VFHQDULRV���6,'5$�VRIWZDUH�ZDV�XVHG�IRU�URXQGDERXW�DQDO\VLV�DV�LV�WKH�VWDQGDUG�
SUDFWLFH� LQ� WKH� VWDWH� RI� :DVKLQJWRQ�� � 'HWDLOHG� 6\QFKUR� DQDO\VLV� RXWSXW� ZRUNVKHHWV� DUH� LQFOXGHG� LQ�
$SSHQGL[�&�RI�WKLV�UHSRUW��ZKLOH�6,'5$�DQDO\VLV�RXWSXW�LV�LQFOXGHG�LQ�$SSHQGL[�)��

��� /HYHO�RI�6HUYLFH�

/HYHO�RI� VHUYLFH� �/26�� LV�D�TXDOLILDEOH�SUHPLVH�GHYHORSHG�E\� WKH� WUDQVSRUWDWLRQ�SURIHVVLRQ� WR�TXDQWLI\�
GULYHU�SHUFHSWLRQ�IRU�VXFK�HOHPHQWV�DV�WUDYHO�WLPH��QXPEHU�RI�VWRSV��WRWDO�DPRXQW�RI�VWRSSHG�GHOD\��DQG�
LPSHGLPHQWV�FDXVHG�E\�RWKHU�YHKLFOHV�DIIRUGHG�WR�GULYHUV�ZKR�XWLOL]H�WKH�WUDQVSRUWDWLRQ�QHWZRUN���,W�KDV�
EHHQ� GHILQHG� E\� WKH� 7UDQVSRUWDWLRQ� 5HVHDUFK� %RDUG� LQ� WKH� ����� +LJKZD\� &DSDFLW\� 0DQXDO�� � 7KLV�
GRFXPHQW� KDV� TXDQWLILHG� OHYHO� RI� VHUYLFH� LQWR� D� UDQJH� IURP� ³$´�ZKLFK� LQGLFDWHV� OLWWOH�� LI� DQ\�� YHKLFOH�
GHOD\��WR�³)´�ZKLFK�LQGLFDWHV�VLJQLILFDQW�YHKLFOH�GHOD\�DQG�WUDIILF�FRQJHVWLRQ�ZKLFK�PD\�OHDG�WR�V\VWHP�
EUHDNGRZQ�GXH�WR�WUDIILF�YROXPHV�ZKLFK�PD\�H[FHHG�FDSDFLW\��

����� 6LJQDOL]HG�,QWHUVHFWLRQV�

)RU�VLJQDOL]HG�LQWHUVHFWLRQV��UHFHQW�UHVHDUFK�KDV�GHWHUPLQHG�WKDW�DYHUDJH�FRQWURO�GHOD\�SHU�YHKLFOH�LV�WKH�
EHVW�DYDLODEOH�PHDVXUH�RI�OHYHO�RI�VHUYLFH�� �&RQWURO�GHOD\�FDQ�EH�GHILQHG�DV�WKH�GLIIHUHQFH�EHWZHHQ�WKH�
DFWXDO�WUDYHO�WLPH�DQG�WKH�IUHH�VSHHG�WUDYHO�WLPH��&RQWURO�GHOD\�LQFOXGHV�WKH�LQLWLDO�GHFHOHUDWLRQ�RI�YHKLFOH�
IURP�IUHH�VSHHG��SRVWHG�VSHHG�OLPLW��WR�MRLQ�WKH�TXHXH��WLPH�VSHQW�LQ�WKH�TXHXH�DQG�WKH�DFFHOHUDWLRQ�IURP�
VWRS�EDU�WR�WKH�IUHH�VSHHG���+&0�PHWKRGRORJ\�HVWLPDWHV�WKH�DYHUDJH�FRQWURO�GHOD\�IRU�HDFK�ODQH�JURXS�
DQG�DJJUHJDWHG�IRU�HDFK�DSSURDFK�DQG�LQWHUVHFWLRQ�DV�D�ZKROH����

����� 8QVLJQDOL]HG�,QWHUVHFWLRQV�

)RU� XQVLJQDOL]HG� LQWHUVHFWLRQV�� OHYHO� RI� VHUYLFH� LV� EDVHG� RQ� WKH� GHOD\� H[SHULHQFHG� E\� HDFK�PRYHPHQW�
ZLWKLQ�WKH�LQWHUVHFWLRQ�� ,Q� WKH�FDVH�RI�D�WZR�ZD\�VWRS�FRQWUROOHG� LQWHUVHFWLRQ�� WKH�GHOD\�H[SHULHQFHG�E\�
WKH�PLQRU� VWUHHW� DSSURDFK�PRYHPHQWV� DQG� WKH�PDMRU� VWUHHW� OHIW� WXUQ�PRYHPHQWV� DUH� FRQVLGHUHG� DV� WKH�
SHUIRUPDQFH� PHDVXUH�� 9HKLFOHV� SDVVLQJ� VWUDLJKW� WKURXJK� WKH� LQWHUVHFWLRQ� RQ� WKH� PDMRU� �XQFRQWUROOHG��
VWUHHW�H[SHULHQFH�QR�GHOD\�DW�WKH�WZR�ZD\�VWRS�FRQWUROOHG�LQWHUVHFWLRQ��2Q�WKH�RWKHU�KDQG��YHKLFOHV�ZKLFK�
DUH�WXUQLQJ�OHIW�IURP�WKH�PLQRU�VWUHHW�PXVW�VWRS�IRU�DOO�OHIW�WXUQLQJ�YHKLFOH�IURP�WKH�PDMRU�VWUHHW�DQG�DOO�
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WKURXJK�DQG�ULJKW�WXUQ�YHKLFOHV�RQ�ERWK�WKH�PLQRU�DQG�PDMRU�VWUHHWV���7KHUHIRUH��LQ�PRVW�FDVHV��WKH�PLQRU�
VWUHHW�OHIW�WXUQ�GHOD\�LV�WKH�FULWLFDO�PRYHPHQW�DW�D�WZR�ZD\�VWRS�FRQWUROOHG�LQWHUVHFWLRQ��

7KH�7UDQVSRUWDWLRQ�5HVHDUFK�%RDUG�KDV�GHWHUPLQHG�ZKDW�OHYHOV�RI�VHUYLFH�IRU�XQVLJQDOL]HG�LQWHUVHFWLRQV�
VKRXOG� EH�� E\� GHVLJQDWLQJ� OHYHO� RI� VHUYLFH�$� WKURXJK�)��ZKHUH� OHYHO� RI� VHUYLFH�$� UHSUHVHQWV� D� IDFLOLW\�
ZKHUH�QR�YHKLFOH�LQ�DQ\�PRYHPHQW�LV�GHOD\HG�YHU\�ORQJ�DQG�OHYHO�RI�VHUYLFH�)�ZKLFK�UHSUHVHQWV�D�IDFLOLW\�
ZKHUH�WKHUH�LV�H[FHVVLYH�GHOD\�IRU�WKH�DYHUDJH�YHKLFOH�LQ�DW�OHDVW�RQH�PRYHPHQW�LQ�WKH�LQWHUVHFWLRQ����

&RUUHVSRQGLQJ�/26�DQG�UDQJHV�RI�GHOD\�DUH�VKRZQ�LQ�7DEOH���IRU�VLJQDOL]HG�LQWHUVHFWLRQV�DQG�7DEOH���IRU�
XQVLJQDOL]HG�LQWHUVHFWLRQV��

7DEOH�����/HYHO�RI�6HUYLFH�&ULWHULD�IRU�6LJQDOL]HG�,QWHUVHFWLRQV�

˯
˯
˯
˯
˯

7DEOH�����/HYHO�RI�6HUYLFH�&ULWHULD�IRU�8QVLJQDOL]HG�,QWHUVHFWLRQV�

˯
˯
˯
˯
˯

$GGLWLRQDOO\�� IRU� XQVLJQDOL]HG� LQWHUVHFWLRQV�� YROXPH� WR� FDSDFLW\� �9�&�� UDWLR� DQG� TXHXH� OHQJWK� DUH�
VRPHWLPHV�FRQVLGHUHG�ZKHQ�HYDOXDWLQJ�FRQJHVWHG� LQWHUVHFWLRQV�DQG�ZKHQ�GHWHUPLQLQJ� LI�PLWLJDWLRQV�RU�
LPSURYHPHQWV�DUH�ZDUUDQWHG��
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��� $SSOLFDEOH�6WDQGDUGV��3ROLFLHV�DQG�$VVXPSWLRQV��

7KH�IROORZLQJ�NH\�DVVXPSWLRQV�ZHUH�DSSOLHG�WR�WKH�WHFKQLFDO�DQDO\VLV�DQG�SUHSDUDWLRQ�RI�WKH�WUDIILF�VWXG\�
IRU�WKLV�SURMHFW��

�� 7KH�WUDIILF�VWXG\�ZDV�SUHSDUHG�WR�1(3$�DQG�%,$�,PSOHPHQWLQJ�*XLGHOLQHV�

�� 7KH�WUDIILF�VWXG\�FRPSOLHV�ZLWK�VWDQGDUG�SUDFWLFHV�IRU�WUDIILF�VWXGLHV�ZLWKLQ�WKLV�UHJLRQ�DQG�PHHWV�
6SRNDQH�&RXQW\��&LW\�RI�$LUZD\�+HLJKWV� DQG�:6'27� UHTXLUHPHQWV� IRU� WUDIILF� VWXGLHV�RI� WKLV�
W\SH��

�� 7KH�VWXG\�KDV�EHHQ�SUHSDUHG�LQ�FRPSOLDQFH�ZLWK�WKH�ORFDO�DJUHHPHQWV�EHWZHHQ�WKH�6SRNDQH�7ULEH�
DQG� WKH� &LW\� RI� $LUZD\� +HLJKWV� DQG� 6SRNDQH� &RXQW\�� LW� LV� WKHUHIRUH� LQ� FRQIRUPDQFH� ZLWK�
VWDQGDUGV�VHW�IRUWK�LQ�WKH�6SRNDQH�&RXQW\�6WDQGDUGV�IRU�5RDG�DQG�6HZHU�&RQVWUXFWLRQ��7HFKQLFDO�
5HIHUHQFH�µ$¶�DQG�&LW\�RI�$LUZD\�+HLJKWV�UHTXLUHPHQWV��

�� :6'27�� 6SRNDQH� &RXQW\� DQG� &LW\� RI� $LUZD\� +HLJKWV� VWDQGDUG� SUDFWLFH� W\SLFDOO\� FDOOV� IRU�
DQDO\VLV� RI� WKH� µEXLOG�RXW¶� FRQGLWLRQ� RI� WKH� SURSRVHG� SURMHFW�� � 7KH� DQWLFLSDWHG� EXLOGRXW� \HDU�
XWLOL]HG�IRU�$OWHUQDWLYH���LV��������7KH�DVVXPHG�EXLOGRXW�\HDU�IRU�$OWHUQDWLYHV���	���LV�������

�� 7KH�VWXG\�HYDOXDWHV�WKH�VWXG\�LQWHUVHFWLRQV�OLVWHG�LQ�6HFWLRQ�����RI�WKLV�UHSRUW�IRU�WKUHH�DOWHUQDWLYH�
EXLOG�FRQGLWLRQV�SOXV�µ:LWKRXW�3URMHFW¶�DQDO\VLV�VFHQDULRV�IRU�WKH�EXLOGRXW�\HDU�DQG�HDFK�SKDVH�RI�
GHYHORSPHQW��

�� 7UDIILF� FRQGLWLRQV�ZHUH� DVVHVVHG� IRU� 30�SHDN� KRXU� FRQGLWLRQV� RQO\� EDVHG� RQ� WKH� WUDIILF� VWXG\�
VFRSH�RI�ZRUN�GHILQHG�E\�:6'27��6SRNDQH�&RXQW\�DQG�&LW\�RI�$LUZD\�+HLJKWV���30�SHDN�ZDV�
VHOHFWHG�VLQFH�LW�LV�JHQHUDOO\�WKH�ZRUVW�FDVH�FRQGLWLRQ�ERWK�LQ�WHUPV�RI�H[LVWLQJ�WUDIILF�YROXPHV�RQ�
WKH� QHWZRUN� DQG� WKH� KLJKHVW� WULS� JHQHUDWLRQ� IURP� WKH� SURSRVHG� SURMHFW�� � 7UDIILF� FRXQWV� ZHUH�
FROOHFWHG� DW� WKH� VWXG\� LQWHUVHFWLRQ� IURP� ���������� 30�� � 7KH� SHDN� KRXU� RI� YROXPH� �IRXU�
FRQVHFXWLYH����PLQXWH�LQFUHPHQWV��IURP�WKLV�WLPH�UDQJH�ZDV�LGHQWLILHG�DQG�XVHG�IRU�WKH�DQDO\VLV���
1RWH�WKDW�WKH�SHDN�KRXU�DW�HDFK�LQWHUVHFWLRQ�PD\�YDU\�VOLJKWO\��KRZHYHU��WKLV�DSSURDFK�UHVXOWV�LQ�D�
FRQVHUYDWLYH�DQDO\VLV�FRPSDUHG� WR� VHOHFWLRQ�RI�DQ�DUELWUDULO\�SUHGHILQHG�SHDN�KRXU�RU� WKH�SHDN�
KRXU�WKDW�PD\�RFFXU�DW�PRVW�EXW�QRW�DOO�LQWHUVHFWLRQV��

�� 7KH� WULS� JHQHUDWLRQ� FDOFXODWLRQV� DUH� EDVHG� RQ� WKH� KLJKHVW� 30� SHDN� KRXU� GDWD�� � 7KH� DQDO\VLV�
DSSOLHV�WKH�30�SHDN�KRXU�WULS�JHQHUDWLRQ�WR�WKH�30�SHDN�KRXU�WUDIILF�RQ�WKH�URDGZD\�QHWZRUN���
1RWH�WKDW� WKHVH�WZR�SHDNV�PD\�QRW�RFFXU�DW�WKH�VDPH�WLPH�LQ�DFWXDO�FRQGLWLRQV���7KLV�DSSURDFK�
DJDLQ�UHVXOWV�RQ�D�FRQVHUYDWLYH�DQDO\VLV��

�� 7KH� WULS� JHQHUDWLRQ� DQG� GLVWULEXWLRQ� PHWKRGRORJ\� DQG� DVVXPSWLRQV� LQFOXGLQJ� VXSSRUWLQJ�
GRFXPHQWDWLRQ�UHJDUGLQJ� WKH�FDVLQR� WULS�JHQHUDWLRQ� UDWH�ZDV�SUHYLRXVO\�SURYLGHG� WR� WKH�UHYLHZ�
DJHQFLHV�DQG�DFFHSWHG�E\�WKH�DJHQFLHV��

�� )HGHUDO� +LJKZD\� $GPLQLVWUDWLRQ� SURFHGXUHV� XQGHU� WKH� 1DWLRQDO� (QYLURQPHQWDO� 3ROLF\� $FW�
UHTXLUH�VWXG\LQJ�SRWHQWLDO�FXPXODWLYH�LPSDFWV�IRU�D����\HDU�KRUL]RQ���7KLV�VWXG\�LQFOXGHV�D�\HDU�
�����DQDO\VLV�EDVHG�RQ�WUDIILF�JURZWK�UDWH�GDWD�UHFHLYHG�IURP�WKH�UHJLRQDO�0HWURSROLWDQ�3ODQQLQJ�
2UJDQL]DWLRQ��6SRNDQH�5HJLRQDO�7UDQVSRUWDWLRQ�&RXQFLO��657&���

��� 7KH� WHFKQLFDO� DQDO\VLV� JHQHUDOO\� DGKHUHV� WR� PHWKRGRORJLHV� RXWOLQHG� LQ� WKH�+LJKZD\� &DSDFLW\�
0DQXDO�DV�LPSOHPHQWHG�LQ�WKH�DQDO\VLV�VRIWZDUH�XWLOL]HG��6\QFKUR�����DQG�6,'5$���

��� 7KH�SURSRVHG�6SRNDQH�7ULEH�:HVW�3ODLQV�'HYHORSPHQW�SURMHFW� LV�D�)HGHUDO�SURMHFW�RQ�)HGHUDO�
ODQG� XQGHU� WKH� MXULVGLFWLRQ� RI� WKH�)HGHUDO�*RYHUQPHQW��ZKLFK� LV� KHOG� LQ� WUXVW� IRU� WKH�6SRNDQH�
7ULEH�RI�,QGLDQV��

$GGLWLRQDO�LQIRUPDWLRQ�UHODWHG�WR�WKH�DQDO\VLV�PHWKRGV�LV�LQFOXGHG�ODWHU�VHFWLRQV�RI�WKLV�UHSRUW��
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��� 6LJQLILFDQFH�&ULWHULD�

7KH�IROORZLQJ�NH\�DVVXPSWLRQV�ZHUH�DSSOLHG�WR�WKH�WHFKQLFDO�DQDO\VLV�DQG�SUHSDUDWLRQ�RI�WKH�WUDIILF�VWXG\�
IRU�WKLV�SURMHFW��

�� 7KH�PLQLPXP� OHYHO� RI� VHUYLFH� DSSOLHG� WR� WKH� LQWHUVHFWLRQV� VWXGLHG�ZDV� /26�'� IRU� VLJQDOL]HG�
DUWHULDO� LQWHUVHFWLRQV� DQG� /26� (� IRU� XQVLJQDOL]HG� DUWHULDO� LQWHUVHFWLRQV� XQGHU� :6'27� RU�
6SRNDQH�&RXQW\�MXULVGLFWLRQ���/26�'�LV�WKH�PLQLPXP�DFFHSWDEOH�/26�IRU�DUWHULDO�LQWHUVHFWLRQV�
XQGHU�WKH�MXULVGLFWLRQ�RI�WKH�&LW\�RI�$LUZD\�+HLJKWV�� �7KLV�/26�FULWHULD�GRHV�QRW�DSSO\� WR�VLWH�
DFFHVV�GULYHZD\V��,QWHUVHFWLRQ�MXULVGLFWLRQ�LV�OLVWHG�EHORZ���

,QWHUVHFWLRQ� � � � � � � -XULVGLFWLRQ
R +LJKZD\����&UDLJ�5RDG� � � :6'27�
R +LJKZD\���/XQGVWURP�6WUHHW� � :6'27�
R +LJKZD\���/DZVRQ�6WUHHW� � � :6'27�
R +LJKZD\���*DUILHOG�6WUHHW� � � :6'27�
R +LJKZD\���+D\IRUG�5RDG� � � :6'27�
R &UDLJ�5RDG�'HQR�5RDG� � � 6SRNDQH�&RXQW\�
R &UDLJ�5RDG��WK�$YHQXH� � � &LW\�RI�$LUZD\�+HLJKWV�
R &UDLJ�5RDG�0F)DUODQH�6WUHHW� � 6SRNDQH�&RXQW\�
R &UDLJ�5RDG�7KRUSH�5RDG����� � 6SRNDQH�&RXQW\�
R &UDLJ�5RDG�6WDWH�5RXWH����� � :6'27�
R +LJKZD\����)DLUFKLOG�$)%� � � :6'27�

�� :KHUH�LQWHUVHFWLRQV�DUH�HVWLPDWHG�WR�RSHUDWH�DW�D�IDLOLQJ�OHYHO�RI�VHUYLFH�XQGHU�IXWXUH�EDFNJURXQG�
FRQGLWLRQV��:LWKRXW�3URMHFW���IRU�µ:LWK�3URMHFW¶�FRQGLWLRQV�WKH�DQDO\VLV�VKDOO�LGHQWLI\�PLWLJDWLRQ�
WKDW� UHWXUQV� WKH� LQWHUVHFWLRQ� WR� EDFNJURXQG� WUDIILF� FRQGLWLRQV� �:LWKRXW� 3URMHFW�� LQ� WHUPV� RI�
YHKLFXODU�GHOD\�� �8QGHU� WKHVH�FLUFXPVWDQFHV� WKH�SURMHFW� LV�QRW� UHTXLUHG� WR�PLWLJDWH� WR� WKH�/26�
FULWHULD�QRWHG�DERYH������
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�� (;,67,1*�&21',7,216��
��� 6WUHHW�1HWZRUN�

7KH�DUWHULDO�WUDQVSRUWDWLRQ�QHWZRUN�LQ�FORVH�SUR[LPLW\�WR�WKH�SURMHFW�VLWH�FRQVLVWV�RI�86���DV�WKH�SULPDU\�
DFFHVV�FDUULHU�RI�WUDIILF�RQ�WKH�:HVW�3ODLQV���$GGLWLRQDO�NH\�DUWHULDOV�LQFOXGH�&UDLJ�5G���+D\IRUG�5G����WK

$YH�� DQG� 6WDWH� 5RXWH� ����� $� GHVFULSWLRQ� RI� WKH� SULPDU\� URDGZD\V� ZLWKLQ� WKH� VWXG\� DUHD� LV� LQFOXGHG�
EHORZ��

+LJKZD\��� LV�DQ�XUEDQ�SULQFLSDO�DUWHULDO�XQGHU� WKH�MXULVGLFWLRQ�RI� WKH�:DVKLQJWRQ�6WDWH�'HSDUWPHQW�RI�
7UDQVSRUWDWLRQ�� � 65��� LV� WKH� SULPDU\� HDVW�ZHVW� URXWH� EHWZHHQ� 6SRNDQH� DQG� )DLUFKLOG�$LU� )RUFH� %DVH��
$LUZD\�+HLJKWV�� DV�ZHOO� DV�PDQ\� UXUDO� FRPPXQLWLHV� WR� WKH�ZHVW�� �7KH� H[LVWLQJ� URDGZD\� LV� D� ILYH�ODQH�
IDFLOLW\� ZLWK� D� WZR�ZD\� FHQWHU� OHIW�WXUQ� ODQH� DQG� GHGLFDWHG� OHIW� WXUQ� ODQHV� DW� NH\� LQWHUVHFWLRQV� DQG�
DUWHULDOV���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�ZHVW�RI�&UDLJ�DQG����PLOHV�SHU�KRXU�HDVW�RI�&UDLJ��

&UDLJ�5RDG� LV�D� WZR�ODQH�&RXQW\�URDG�QRUWK�DQG�VRXWK�RI�6WDWH�5RXWH���� �7KH�URDGZD\�LV�IXQFWLRQDOO\�
FODVVLILHG�DV�D�UXUDO�ORFDO�DFFHVV�URDG���&UDLJ�5RDG�VHUYHV�DV�WKH�ZHVWHUQ�ERXQGDU\�RI�WKH�&LW\�RI�$LUZD\�
+HLJKWV���&UDLJ�5G��ZRXOG�IDOO�XQGHU�WKH�MXULVGLFWLRQ�RI�WKH�&LW\�RI�$LUZD\�+HLJKWV�LI�WKH�VXEMHFW�VLWH�LV�
DQQH[HG�DQG�&UDLJ�LV�GHVLJQDWHG�DV�DQ�8UEDQ�0LQRU�$UWHULDO�LQ�WKH�$LUZD\�+HLJKWV�6WUHHWV�3ODQ��

6L[WK�$YHQXH� LV�GHVLJQDWHG�DV�DQ�XUEDQ�PLQRU�DUWHULDO�� � ,W�H[LVWV� LQ�WKH�FHQWUDO�DQG�HDVWHUQ�SDUWV�RI� WKH�
&LW\�EXW�GRHV�QRW�FXUUHQWO\�FRQQHFW�WR�&UDLJ�5G���([WHQVLRQ�DQG�FRQQHFWLRQ�WR�&UDLJ�5G��LV�SODQQHG�E\�
WKH�&LW\�RU�WKURXJK�DGMDFHQW�GHYHORSPHQW�SURMHFWV���)RU�WKH�SXUSRVHV�RI�WKLV�VWXG\�LW�ZDV�DVVXPHG�WKDW��WK

$YH��LV�LQ�SODFH�DQG�H[WHQGHG�WR�FRQQHFW�WR�&UDLJ�5G��E\�������

+D\IRUG�5RDG� LV� D� UXUDO�PLQRU� DUWHULDO� VHUYLQJ� DV� D� FRQQHFWLRQ� EHWZHHQ� ,���� DQG� QRUWKZHVW� 6SRNDQH�
&RXQW\���7KH�QRUWK�VRXWK�URDGZD\�LV�SULPDULO\�D�WZR�ODQH��VKRXOGHUHG�IDFLOLW\��VRXWK�RI�65�����+D\IRUG�
5G��LV�D�ILYH�ODQH�IDFLOLW\�ZLWK�D�WZR�ZD\�FHQWHU�OHIW�WXUQ�ODQH�QRUWK�RI�65���WR�MXVW�QRUWK�RI�6SUDJXH�$YH���
,W�SURYLGHV�D�FRQQHFWLRQ�WR�7UDLOV�5G��ZKLFK�VHUYHV�DV�DQ�DOWHUQDWLYH�WR�+Z\���LQ�SURYLGLQJ�DFFHVV�WR�WKH�
:HVW�3ODLQV�WR�IURP�DUHDV�LQ�QRUWKZHVW�6SRNDQH���7KH�H[LVWLQJ�VSHHG�OLPLW�RQ�WKLV�URDGZD\�YDULHV�IURP�
���PSK�WR����PSK��

6WDWH�5RXWH������65������LV�D�UXUDO�PLQRU�DUWHULDO�LQ�WKH�YLFLQLW\�RI�WKH�VWXG\�LQWHUVHFWLRQ��65�����&UDLJ���
,W� VHUYHV�DV�DQ�HDVW�ZHVW� URXWH�DQG�FRQQHFWLRQ�EHWZHHQ�0HGLFDO�/DNH�DQG� ,����� �65����� LV�D� WZR� ODQH�
IDFLOLW\���7KH�H[LVWLQJ�SRVWHG�VSHHG�OLPLW�LV����PSK�QHDU�WKH�VWXG\�DUHD��

��� ,QWHUVHFWLRQ�*HRPHWU\�DQG�&RQWURO�

7KH�H[LVWLQJ�LQWHUVHFWLRQ�JHRPHWULFV�ZHUH�FRPSLOHG�IURP�ILHOG�UHYLHZV���7KH�VWXG\�DUHD�ZDV�UHYLHZHG�WR�
GHWHUPLQH�WKH�H[LVWLQJ�QXPEHU�DQG�W\SH�RI�ODQHV�DQG�WKH�WUDIILF�FRQWURO�DORQJ�WKH�URDGZD\���)RXU�RI�WKH�
HOHYHQ�VWXG\�LQWHUVHFWLRQV�DUH�VLJQDOL]HG����'HVFULSWLRQV�RI�WKH�VWXG\�LQWHUVHFWLRQV�DQG�WKHLU�FRQWUROV�DUH�
GLVFXVVHG�EHORZ���7KH�H[LVWLQJ�ODQH�JHRPHWULHV�DQG�WUDIILF�FRQWURO�DUH�LOOXVWUDWHG�LQ�)LJXUH����

&UDLJ� 5RDG� �� +Z\� �� LV� D� WZR�ZD\� XQVLJQDOL]HG� LQWHUVHFWLRQ� ZLWK� VWRS� FRQWURO� RQ� WKH� &UDLJ� 5RDG�
DSSURDFKHV���7KH�HDVWERXQG�DSSURDFK�LQFOXGHV�D�OHIW�WXUQ�ODQH�� WZR�WKURXJK�ODQHV�DQG�D�ULJKW�WXUQ�ODQH���
7KH� ZHVWERXQG� DSSURDFK� KDV� D� OHIW� WXUQ� ODQH�� D� WKURXJK� ODQH�� DQG� D� VKDUHG� WKURXJK�ULJKW� ODQH�� � 7KH�
QRUWKERXQG�DQG�VRXWKERXQG�DSSURDFKHV�KDYH�D�VKDUHG�OHIW�WKURXJK�ULJKW�ODQH���7KH�SRVWHG�VSHHG�OLPLW�LV�
���PLOHV�SHU�KRXU�DORQJ�&UDLJ�5RDG���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�ZHVW�RI�&UDLJ�DQG����
PLOHV�SHU�KRXU�HDVW�RI�&UDLJ�DORQJ�86����

/XQGVWURP�6WUHHW� ��+Z\��� LV�D� WZR�ZD\�XQVLJQDOL]HG� LQWHUVHFWLRQ�ZLWK� VWRS�FRQWURO�RQ� WKH�/XQGVWURP�
6WUHHW�DSSURDFKHV���7KH�HDVWERXQG�DQG�ZHVWERXQG�DSSURDFKHV�KDYH�D�OHIW�WXUQ�ODQH��D�WKURXJK�ODQH�DQG�D�
VKDUHG�WKURXJK�ULJKW�ODQH���7KH�QRUWKERXQG�DQG�VRXWKERXQG�DSSURDFKHV�KDYH�D�VKDUHG�OHIW�WKURXJK�ULJKW�
ODQH���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�DORQJ�/XQGVWURP�6WUHHW���7KH�SRVWHG�VSHHG�OLPLW�LV����
PLOHV�SHU�KRXU�DORQJ�86����

/DZVRQ�6WUHHW���+Z\���LV�D�VLJQDOL]HG�LQWHUVHFWLRQ���7KH�HDVWERXQG�DQG�ZHVWERXQG�DSSURDFKHV�KDYH�D�OHIW�
WXUQ�ODQH��D�WKURXJK�ODQH��DQG�D�VKDUHG�WKURXJK�ULJKW�ODQH���7KH�QRUWKERXQG�DQG�VRXWKERXQG�DSSURDFKHV�
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KDYH�D�VKDUHG�OHIW�WKURXJK�ODQH�DQG�D�ULJKW�WXUQ�ODQH���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�DORQJ�
/DZVRQ�6WUHHW���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�DORQJ�86����

*DUILHOG� 5RDG� �� +Z\� �� LV� D� VLJQDOL]HG� LQWHUVHFWLRQ�� � 7KH� HDVWERXQG� DSSURDFK� KDV� D� OHIW� WXUQ� ODQH�� D�
WKURXJK�ODQH��DQG�D�VKDUHG�WKURXJK�ULJKW�ODQH���7KH�ZHVWERXQG�DSSURDFK�KDV�D�OHIW�WXUQ�ODQH��WZR�WKURXJK�
ODQHV� DQG� D� ULJKW� WXUQ� ODQH�� � 7KH� QRUWKERXQG� DSSURDFK� KDV� D� VKDUHG� OHIW�WKURXJK�ULJKW� ODQH�� � 7KH�
VRXWKERXQG�DSSURDFK�KDV�D�VKDUHG�OHIW�WKURXJK�ODQH�DQG�D�ULJKW�WXUQ�ODQH���7KH�SRVWHG�VSHHG�OLPLW�LV����
PLOHV�SHU�KRXU�DORQJ�*DUILHOG�6WUHHW���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�DORQJ�86����

+D\IRUG�5RDG���+Z\��� LV�D�VLJQDOL]HG�LQWHUVHFWLRQ���7KH�HDVWERXQG�DSSURDFK�KDV�GXDO�OHIW�WXUQ�ODQHV��D�
WKURXJK�ODQH��DQG�D�VKDUHG�WKURXJK�ULJKW�ODQH���7KH�ZHVWERXQG�DSSURDFK�KDV�D�OHIW�WXUQ�ODQH��WZR�WKURXJK�
ODQHV�DQG�D�ULJKW�WXUQ�ODQH���7KH�QRUWKERXQG�DQG�VRXWKERXQG�DSSURDFKHV�KDYH�D�OHIW�WXUQ�ODQH��D�WKURXJK�
ODQH��DQG�D�VKDUHG�WKURXJK�ULJKW�ODQH���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�DORQJ�+D\IRUG�5RDG���
7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�DORQJ�86����

&UDLJ�5RDG���'HQR�5RDG� LV�D�WZR�ZD\�XQVLJQDOL]HG�LQWHUVHFWLRQ�ZLWK�VWRS�FRQWURO�RQ�'HQR�5RDG�� �$OO�
DSSURDFKHV�KDYH�D�VKDUHG�OHIW�WKURXJK�ULJKW�ODQH���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�DORQJ�&UDLJ�
5RDG���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�DORQJ�'HQR�5RDG��

&UDLJ�5RDG���0F)DUODQH�5RDG� LV�D� WZR�ZD\�XQVLJQDOL]HG�LQWHUVHFWLRQ�ZLWK�VWRS�FRQWURO�RQ�0F)DUODQH�
5RDG���$OO�DSSURDFKHV�KDYH�D�VKDUHG�OHIW�WKURXJK�ULJKW�ODQH���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�
DORQJ�&UDLJ�5RDG�DQG�0F)DUODQH�5RDG��

&UDLJ�5RDG��(DVW����7KRUSH�5RDG� LV�DQ�XQVLJQDOL]HG�³7´�LQWHUVHFWLRQ�ZLWK�VWRS�FRQWURO�RQ�&UDLJ�5RDG���
7KH� HDVWERXQG� DSSURDFK� KDV� D� VKDUHG� OHIW�WKURXJK� ODQH�� � 7KH� ZHVWERXQG� DSSURDFK� KDV� D� VKDUHG�
WKURXJK�ULJKW�ODQH���7KH�VRXWKERXQG�DSSURDFK�KDV�D�VKDUHG�OHIW�ULJKW�ODQH���7KH�SRVWHG�VSHHG�OLPLW�LV����
PLOHV�SHU�KRXU�DORQJ�7KRUSH�5RDG��7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�RQ�&UDLJ�5RDG��

&UDLJ�5RDG��:HVW����7KRUSH�5RDG� LV�DQ�XQVLJQDOL]HG�³7´�LQWHUVHFWLRQ�ZLWK�VWRS�FRQWURO�RQ�&UDLJ�5RDG���
7KH� HDVWERXQG� DSSURDFK� KDV� D� VKDUHG� WKURXJK�ULJKW� ODQH�� � 7KH� ZHVWERXQG� DSSURDFK� KDV� D� VKDUHG�
OHIW�WKURXJK� ODQH�� �7KH�QRUWKERXQG�DSSURDFK�KDV�D�VKDUHG� OHIW�ULJKW� ODQH�� �7KH�SRVWHG�VSHHG� OLPLW� LV����
PLOHV�SHU�KRXU�DORQJ�7KRUSH�5RDG��7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�RQ�&UDLJ�5RDG��

6WDWH�5RXWH�������&UDLJ�5RDG� LV�D�WZR�ZD\�XQVLJQDOL]HG�LQWHUVHFWLRQ�ZLWK�VWRS�FRQWURO�RQ�&UDLJ�5RDG���
7KH� HDVWERXQG� DQG� ZHVWERXQG� DSSURDFKHV� KDYH� D� OHIW� WXUQ� DQG� D� VKDUHG� WKURXJK�ULJKW� ODQH�� � 7KH�
QRUWKERXQG�DQG�VRXWKERXQG�DSSURDFKHV�KDYH�D�VKDUHG�OHIW�WKURXJK�ULJKW�ODQH���7KH�SRVWHG�VSHHG�OLPLW�LV�
���PLOHV�SHU�KRXU�DORQJ�&UDLJ�5RDG���7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�DORQJ�65������

)DLUFKLOG�$)%���86��� LV�D�³7´�VLJQDOL]HG�LQWHUVHFWLRQ���7KH�HDVWERXQG�DSSURDFK�KDV�WZR�WKURXJK�ODQHV�
DQG� D� ULJKW� UXQ� ODQH�� � 7KH� ZHVWERXQG� DSSURDFK� KDV� GXDO� OHIW� WXUQ� ODQHV� DQG� D� WKURXJK� ODQH�� � 7KH�
QRUWKERXQG�DSSURDFK�KDV�D� OHIW� WXUQ� ODQH�DQG�D�ULJKW� WXUQ�ODQH�� �7KH�SRVWHG�VSHHG� OLPLW� LV����PLOHV�SHU�
KRXU�DORQJ�86�����7KH�SRVWHG�VSHHG�OLPLW�LV����PLOHV�SHU�KRXU�DORQJ�)DLUFKLOG�$)%�DSSURDFK��

��� 7UDQVLW�

7UDQVLW�VHUYLFH�LV�SURYLGHG�WR�$LUZD\�+HLJKWV�E\�6SRNDQH�7UDQVLW�$XWKRULW\��67$��YLD�5RXWH�����7KLV�
URXWH�WHUPLQDWHV�ZLWKLQ�WKH�&LW\�RI�6SRNDQH�DW�WKH�GRZQWRZQ�WUDQVLW�SOD]D�DQG�PDNHV�VWRSV��DW�WKH�$LUZD\�
+HLJKWV�3DUN�	�5LGH�ZHVW�RI�+Z\���/DZVRQ�DQG�ZLWKLQ�)DLUFKLOG�$LU�)RUFH�%DVH��VHYHQ�GD\V�D�ZHHN���
'XULQJ� SHDN� SHULRG� EXVVHV� RSHUDWH�ZLWK� RQH�KDOI� KRXU� KHDGZD\V� DQG� RII� SHDN� SHULRGV� KDYH� RQH�KRXU�
KHDGZD\V��

��� �%LNH�DQG�3HGHVWULDQ�)DFLOLWLHV�

%LNH�DQG�3HGHVWULDQ�IDFLOLWLHV�DUH�OLPLWHG�LPPHGLDWHO\�DGMDFHQW�WR�WKH�VXEMHFW�VLWH�ZLWK�QR�VLGHZDONV�RU�
SDYHG�WUDLOV�DORQJ�+Z\���RU�&UDLJ�5G��QHDU�WKH�VLWH���6LGHZDONV�H[LVW�DORQJ�+Z\���HDVW�RI�&UDLJ�5G���

%LF\FOHV�DUH�DFFRPPRGDWHG�DORQJ�+Z\���YLD�WKH�SDYHG�VKRXOGHU��WKHUH�DUH�QR�GHVLJQDWHG�ELNH�ODQHV�LQ�
WKH�YLFLQLW\�RI�WKH�SURMHFW�VLWH�RU�RQ�WKH�URDGZD\�QHWZRUN�LQFOXGHG�LQ�WKH�WUDIILF�VWXG\��
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��� 7UDIILF�9ROXPHV��

7KH�EXON�RI�LQWHUVHFWLRQ��30��SHDN�KRXU�WXUQLQJ�PRYHPHQWV�ZHUH�FRXQWHG�LQ�-XO\������VSHFLILFDOO\�IRU�
WKLV�SURMHFW���$GGLWLRQDO�FRXQWV�ZHUH�FROOHFWHG�DW�WKH�+Z\���)DLUFKLOG�DQG�&UDLJ�5G�65�����LQWHUVHFWLRQV�
LQ�6HSWHPEHU������WR�DGGUHVV�WKH�UHYLHZ�DJHQFLHV¶��:6'27�DQG�6SRNDQH�&RXQW\��GHVLUH�WR�DGG�WKHVH�
LQWHUVHFWLRQV�WR�WKH�VWXG\�VFRSH���$GGLWLRQDOO\��FRXQWV��WXUQLQJ�PRYHPHQWV�RQO\��ZHUH�WDNHQ�DW�WKH�6SRNR�
)XHO�GULYHZD\�LQ�0D\��������7UDIILF�FRXQW�GDWD�VKHHWV�DUH�SURYLGHG�LQ�$SSHQGL[�$���7UDIILF�FRXQWV�ZHUH�
FROOHFWHG�IURP�����������30���7KH�WLPH�SHULRG�RI�WKH�SHDN�KRXU�YDULHG�E\�ORFDWLRQ���)RU�WKLV�DQDO\VLV�WKH�
KLJKHVW�KRXU� �IRXU�FRQVHFXWLYH����PLQXWHV� LQFUHPHQWV��ZDV�XWLOL]HG� IRU� WKH�DQDO\VLV�� � �)LJXUH��� VKRZV�
H[LVWLQJ�FRQGLWLRQ�30�SHDN�KRXU�YROXPHV��

��� 2SHUDWLRQDO�$QDO\VLV�DQG�/HYHO�RI�6HUYLFH���([LVWLQJ�&RQGLWLRQV�

7KH�H[LVWLQJ�OHYHOV�RI�VHUYLFH�IRU�WKH�VWXG\�LQWHUVHFWLRQV�DUH�VKRZQ�LQ�7DEOH����

7DEOH�����/HYHO�RI�6HUYLFH�IRU�([LVWLQJ�30�3HDN�+RXU�&RQGLWLRQV

$V�VKRZQ�LQ�7DEOH����DOO�VWXG\�LQWHUVHFWLRQV�DUH�RSHUDWLQJ�DW�DQ�DFFHSWDEOH�/HYHO�RI�6HUYLFH��/26� GXULQJ�
H[LVWLQJ�S�P��SHDN�KRXU�FRQGLWLRQV��
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�� )8785(�%$6(/,1(�&21',7,216�
$�WUDIILF�RSHUDWLRQV�DQDO\VLV�ZDV�SHUIRUPHG�IRU�WKUHH�IXWXUH�EDVHOLQH�WLPH�SHULRGV�������������DQG��������
7KHVH�WLPH�SHULRGV�FRUUHVSRQG�WR�WKH�WLPLQJ�RI�EXLOGRXW�RI�YDULRXV�SKDVHV�RI�WKH�WKUHH�SURMHFW�DOWHUQDWLYHV�
FRQVLGHUHG��)RU�HDFK�EDVHOLQH�SHULRG��WUDIILF�YROXPHV�ZHUH�HVWLPDWHG�E\�DGGLQJ�SURMHFWHG�WUDIILF�JURZWK�
IURP�SLSHOLQH�SURMHFWV�WR�H[LVWLQJ�WUDIILF�YROXPHV���$QDO\VLV�RI�WKHVH�VFHQDULRV�DOORZV�IRU�WKH�FRPSDULVRQ�
DQG�LGHQWLILFDWLRQ�RI�SURMHFW�UHODWHG�LPSDFWV��

��� *HQHUDO�$VVXPSWLRQV�

7KH�IROORZLQJ�JHQHUDO�DVVXPSWLRQV�ZKHUH�XWLOL]HG�IRU�WKLV�DQDO\VLV��

� 7KH�&LW\�RI�$LUZD\�+HLJKWV�SODQV�WR�H[WHQG��WK�$YH�� WR� WKH�ZHVW� WR�FRQQHFW� WR�&UDLJ�5G�� �7KH�
H[WHQVLRQ�PD\�RFFXU�DV�D�&LW\� LQLWLDWHG�SURMHFW�RU�FRQVWUXFWHG�DV�SDUW�RI�DQ�DGMDFHQW�RU�QHDUE\�
GHYHORSPHQW���)RU�WKH�SXUSRVHV�RI�WKH�DQDO\VLV�FRQWDLQHG�LQ�WKLV�UHSRUW��LW�ZDV�DVVXPHG�WKDW�WKH�
�WK�$YH��FRQQHFWLRQ�WR�&UDLJ�5G��ZDV�LQ�SODFH�E\�������

� 3LSHOLQH�SURMHFWV�LQFOXGHG�ZHUH�EDVHG�RQ�NQRZQ�DYDLODEOH�GDWD���6HH�DGGLWLRQDO�GLVFXVVLRQ�LQ�WKH�
IROORZLQJ�VHFWLRQ��

� 6SRNR�)XHO�� $FFHVV� WR� WKH� 6SRNR� )XHO� VLWH� ZLOO� OLNHO\� FKDQJH� DV� SDUW� RI� WKH� ODUJHU�
GHYHORSPHQW�� �7KLV�DQDO\VLV�DVVXPHV� WKDW� WKH�PDMRU�� IXOO�PRYHPHQW� VLWH�DFFHVV�ZLOO�EH� ORFDWHG�
MXVW�HDVW�RI� WKH�H[LVWLQJ�6SRNR�)XHO�VLWH�ZLWK�DQ�DGGLWLRQDO�ULJKW�LQ�ULJKW�RXW�DFFHVV�ORFDWHG�MXVW�
ZHVW�RI�WKH�IXHO�VLWH���7KH�DQDO\VLV�FRQWDLQHG�KHUHLQ�LQFOXGHV�UHDVVLJQHG�H[LVWLQJ�WUDIILF�YROXPHV�
REVHUYHG�DW�WKH�6SRNR�)XHO�VLWH���7KH�H[LVWLQJ�YROXPHV�ZHUH�UHDVVLJQHG�DV�IROORZV��

R �����RI�H[LVWLQJ�6%�ULJKW�YROXPHV�DVVLJQHG�WR�ZHVWHUO\�GULYHZD\�

R �����RI�H[LVWLQJ�6%�OHIW�WXUQ�YROXPHV�DVVLJQHG�WR�PLGGOH��PDLQ��GULYHZD\�

R �����RI�H[LVWLQJ�HDVWERXQG�OHIW�WXUQ�YROXPHV�DVVLJQHG�WR�PLGGOH��PDLQ��GULYHZD\�

R ([LVWLQJ� ZHVWERXQG� ULJKW� WXUQ� YROXPHV� ZHUH� VSOLW� HTXDOO\� EHWZHHQ� WKH�PLGGOH� �PDLQ��
GULYHZD\�DQG�WKH�ZHVWHUO\�GULYHZD\��

��� 3LSHOLQH�3URMHFWV�

1XPHURXV�SLSHOLQH�SURMHFWV�ZKHUH�FRQVLGHUHG� WR�GHYHORS� WUDIILF� IRUHFDVWV� IRU� WKH������������DQG������
WLPH� SHULRGV�� � ,QIRUPDWLRQ� ZDV� JDWKHUHG� IURP� YDULRXV� LQYROYHG� DJHQFLHV� LQFOXGLQJ� &LW\� RI� $LUZD\�
+HLJKWV��:6'27��6SRNDQH�&RXQW\� DQG� WKH�6SRNDQH�5HJLRQDO�7UDQVSRUWDWLRQ�&RXQFLO� �657&��� �1RWH�
WKDW� WKH� WUDIILF� VWXGLHV� IRU�PDQ\�RI� WKH�SURMHFWV�ZHUH� FRPSOHWHG� VHYHUDO� \HDUV� DJR�� � ,Q�PDQ\�FDVHV� WKH�
EXLOGRXW� WLPHOLQHV� DVVXPHG� LQ� WKHVH� VWXGLHV� KDYH� QRW� EHHQ� UHDOL]HG� UHTXLULQJ� 'DYLG� (YDQV� DQG�
$VVRFLDWHV�� ,QF�� WR� PDNH� QHZ� DVVXPSWLRQV� UHJDUGLQJ� WKH� EXLOGRXW� VFKHGXOH� RI� WKHVH� SURMHFWV�� � 7KHVH�
DVVXPSWLRQV� ZHUH� PDGH� EDVHG� RQ� WKH� FXUUHQW� HFRQRPLF� FOLHQW�� UHFHQW� SDFH� RI� GHYHORSPHQW�� DQG�
LQIRUPDWLRQ�SURYLGHG�E\�WKH�UHYLHZ�DJHQFLHV���7KH�DVVXPSWLRQV�XVHG�IRU�HDFK�RI�WKH�SLSHOLQH�SURMHFWV�DUH�
IXUWKHU� GHVFULEHG� ODWHU� LQ� WKLV� VHFWLRQ�� � 7KH� UHVXOWLQJ� HVWLPDWHG� WUDIILF� JURZWK� UDWHV� IURP� LQFOXVLRQ� RI�
SLSHOLQH�EDFNJURXQG�SURMHFWV�EDVHG�RQ�WKH�DVVXPSWLRQV�XWLOL]HG�DUH�DV�IROORZV��

� )RUHFDVW�<HDU� � � 7RWDO�*URZWK�YV��([LVWLQJ�9ROXPHV
� ����� � � � � � � ������
� ����� � � � � � � ������
� ����� � � � � � � ������
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3LSHOLQH�3URMHFW�'HVFULSWLRQ�DQG�$VVXPSWLRQV

7KH�IROORZLQJ�VXPPDUL]HV� WKH�SLSHOLQH�SURMHFWV� LQFOXGHG�LQ�WKLV�VWXG\�DQG� WKH�DVVXPSWLRQV�XVHG�LQ�WKH�
DSSOLFDWLRQ�DQG�DVVLJQPHQW�RI�SLSHOLQH�WULSV��

�� 'HHU�&UHHN�&LQHPDV�
� 3URMHFW�WULSV�DGGHG�WR�WKH�QHWZRUN�DW�VWXG\�LQWHUVHFWLRQV�
� 3URMHFW�FRPSOHWLRQ�RFFXUUHG�DIWHU�LQWHUVHFWLRQ�WUDIILF�FRXQWV�ZHUH�FRQGXFWHG�

�� 1RUWKZHVW�7HFK�3DUN�
� 3KDVH���FRPSOHWH�
� 3KDVH���DVVXPHV�WKDW�����LQ�SODFH�E\�<HDU������DQG�����E\�<HDU������

�� 3DUNHU�7R\RWD�/HV�6FKZDE�&RPPHUFLDO�'HYHORSPHQW�RQ�6WDWH�5RXWH���
� 3KDVH���FRPSOHWH�
� 3KDVH���DVVXPHG�LQ�SODFH�E\�<HDU������

�� 6HNDQL�DW�&URVV3RLQWH�
� $SSUR[LPDWHO\����6)'8�FXUUHQWO\�FRQVWUXFWHG�����������
� $GGLWLRQDO�����6)'8�
� $VVXPH�����E\�<HDU�����������E\�<HDU������DQG������E\�<HDU������

�� &HGDU�6XPPLW�(VWDWHV�
� $SSUR[LPDWHO\�����0)'8��$SDUWPHQWV��([LVWLQJ�
� $GGLWLRQDO����0)'8�

�� .LP¶V�&RXUW�$SDUWPHQWV�DQG�&RQGRPLQLXPV������$SDUWPHQWV�����WRZQKRPHV��
� $VVXPHG�LQ�SODFH�E\�<HDU������

�� 1RUWKHUQ�4XHVW�+RWHO�&DVLQR�
� 3+�������KRWHO�URRPV�
� 3+��FRPSOHWLRQ�RFFXUUHG�DIWHU�LQWHUVHFWLRQ�FRXQWV�ZHUH�FRQGXFWHG�
� 3URMHFW�WULSV�DGGHG�WR�WKH�QHWZRUN�DW�VWXG\�LQWHUVHFWLRQV�IRU�3+��
� 3+�������KRWHO�URRPV��DVVXPHG�<HDU������FRPSOHWLRQ�GDWH�

�� +XQWHU¶V�&URVVLQJ�
� $VVXPH�����E\�<HDU�����������E\�<HDU������DQG������E\�<HDU������

�� +D\GHQ�9LNLQJ�+RPHV�
� $SSUR[LPDWHO\����6)'8�FXUUHQWO\�FRQVWUXFWHG����������
� $VVXPH�����E\�<HDU�����������E\�<HDU������DQG������E\�<HDU������

)LJXUH���VKRZV�WKH�ORFDWLRQV�RI�SLSHOLQH�SURMHFWV�ZLWKLQ�WKH�VWXG\�DUHD���$SSHQGL[�%�SURYLGHV�WDEOHV�
LQGLFDWLQJ�WKH�LQWHUVHFWLRQ�WULS�DVVLJQPHQW�IRU�SLSHOLQH�SURMHFW�WUDIILF�IRU�WKH�WKUHH�SKDVHG�EXLOG�\HDUV�
������������DQG�������LGHQWLILHG�LQ�WKLV�UHSRUW��
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��� 2SHUDWLRQDO�$QDO\VLV�DQG�/HYHO�RI�6HUYLFH��������3LSHOLQH�&RQGLWLRQV�

7KH� <HDU� ����� SLSHOLQH� WUDIILF� YROXPHV� XVHG� IRU� WKLV� DQDO\VLV� VFHQDULR� DUH� VKRZQ� LQ� )LJXUH� ���
2SHUDWLRQDO�DQDO\VLV�UHVXOWV�DUH�VXPPDUL]HG�LQ�WKH�WDEOH�EHORZ��

7DEOH����/HYHO�RI�6HUYLFH�IRU�<HDU������3LSHOLQH�30�3HDN�+RXU�&RQGLWLRQV�

$V�VKRZQ�LQ�7DEOH����WKH�+Z\���&UDLJ�5G��LQWHUVHFWLRQ�LV�H[SHFWHG�WR�KDYH�D�IDLOLQJ�/26�RI�)�XQGHU������
%DFNJURXQG�FRQGLWLRQV����
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��� 2SHUDWLRQDO�$QDO\VLV�DQG�/HYHO�RI�6HUYLFH��������3LSHOLQH�&RQGLWLRQV�

7KH� <HDU� ����� SLSHOLQH� WUDIILF� YROXPHV� XVHG� IRU� WKLV� DQDO\VLV� VFHQDULR� DUH� VKRZQ� LQ� )LJXUH� ���
2SHUDWLRQDO�DQDO\VLV�UHVXOWV�DUH�VXPPDUL]HG�LQ�WKH�WDEOH�EHORZ��

7DEOH�����/HYHO�RI�6HUYLFH�IRU�<HDU������3LSHOLQH�30�3HDN�+RXU�&RQGLWLRQV�

�([FHVVLYH�'HOD\�

$V�VKRZQ�LQ�7DEOH����WKH�+Z\���&UDLJ�5G��LQWHUVHFWLRQ�LV�H[SHFWHG�WR�KDYH�D�IDLOLQJ�/26�RI�)�XQGHU������
%DFNJURXQG� FRQGLWLRQV� ZLWK� VLJQLILFDQW� DQG� H[FHVVLYH� GHOD\�� � ,PSURYHPHQWV�PLWLJDWLRQV� IRU� WKLV�
LQWHUVHFWLRQ�DUH�GLVFXVVHG�LQ�WKH�PLWLJDWLRQ�VHFWLRQV�LQ�WKH�µ:LWK�3URMHFW¶�VHFWLRQV��
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��� 2SHUDWLRQDO�$QDO\VLV�DQG�/HYHO�RI�6HUYLFH��������3LSHOLQH�&RQGLWLRQV�

7KH� <HDU� ����� SLSHOLQH� WUDIILF� YROXPHV� XVHG� IRU� WKLV� DQDO\VLV� VFHQDULR� DUH� VKRZQ� LQ� )LJXUH� ���
2SHUDWLRQDO�DQDO\VLV�UHVXOWV�DUH�VXPPDUL]HG�LQ�WKH�WDEOH�EHORZ��

7DEOH�����/HYHO�RI�6HUYLFH�IRU�<HDU������3LSHOLQH�30�3HDN�+RXU�&RQGLWLRQV�

�([FHVVLYH�'HOD\�

$V�VKRZQ�LQ�7DEOH���� WKH�+Z\���&UDLJ�5G��DQG�+Z\���+D\IRUG�5G��LQWHUVHFWLRQV�DUH�H[SHFWHG�WR�KDYH�
IDLOLQJ�/26¶V�RI�)�DQG�(�UHVSHFWLYHO\�XQGHU������%DFNJURXQG�FRQGLWLRQV��
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�� 75,3�*(1(5$7,21�DQG�',675,%87,21�

��� 7ULS�*HQHUDWLRQ�DQG�'LVWULEXWLRQ�

30�SHDN�KRXU�WULS�JHQHUDWLRQ�ZDV�FDOFXODWHG�IRU�HDFK�SURMHFW�DOWHUQDWLYH�DQG�SKDVH�RI�GHYHORSPHQW���7ULS�
JHQHUDWLRQ� UDWHV� IRU� DOO� ODQG� XVHV� H[FHSW� WKH� FDVLQR�KRWHO� ZHUH� EDVHG� RQ� LQIRUPDWLRQ� SXEOLVKHG� LQ� WKH�
,QVWLWXWH�RI�7UDQVSRUWDWLRQ�(QJLQHHUV��,7(���WK�(GLWLRQ�RI�7ULS�*HQHUDWLRQ� �7KH�7ULS�*HQHUDWLRQ�0DQXDO�
�7*0��SURYLGHV�HPSLULFDO�GDWD��EDVHG�XSRQ�DFWXDO�ILHOG�REVHUYDWLRQV�IRU�WULS�JHQHUDWLRQ�FKDUDFWHULVWLFV�RI�
VLPLODU�ODQG�XVHV�WKURXJKRXW�WKH�8QLWHG�6WDWHV����

7ULS� JHQHUDWLRQ� IRU� WKH�&DVLQR�+RWHO� FRPSRQHQW� LV� EDVHG� RQ� LQIRUPDWLRQ� SURYLGHG� LQ�5HFDOLEUDWLRQ�RI�
7ULS�*HQHUDWLRQ�0RGHO�IRU�/DV�9HJDV�+RWHO�&DVLQRV��0D\�������,7(�-RXUQDO�SS���������5RZH��.DVHNR��
$FNHUHW� 7KLV� UHVHDUFK� LQGLFDWHV� WKDW� WKH� EHVW� SUHGLFWRU� RI� WUDIILF� YROXPHV� LV� WKH� VL]H� RI� WKH� JDPLQJ�
FRPSRQHQW�RI�FDVLQR�KRWHOV�DV�PHDVXUHG�E\�WKH�JDPLQJ�SRVLWLRQV��ZKLFK�SURYLGHV�UDWHV�WKDW�DUH�LQFOXVLYH�
RI� WKH� IDFLOLW\�� DFFRXQWLQJ� IRU� HPSOR\HHV�� KRWHO� SDWURQV�� DQG� UHVWDXUDQW� JXHVWV� 7ULS� JHQHUDWLRQ� IRU� WKH�
SURSRVHG�SROLFH�ILUH�IDFLOLW\�ZDV�EDVHG�RQ�GDWD�IURP�3ROLFH�6WDWLRQ�30�3HDN�+RXU�7ULS�*HQHUDWLRQ�LQ�WKH�
3RUWODQG�0HWUR�$UHD��'HFHPEHU����������3RUWODQG�6WDWH�8QLYHUVLW\��$UPDQV��(GPRQGV��HW�DO���1RWH�WKDW�
DV�ZLWK� VLWH� SODQ�$OWHUQDWLYH� �� RI� WKLV� SURMHFW� WKH� VLWHV� VDPSOHG� IRU� WKH� DERYH� VWXG\� LQFOXGHG� D� KRWHO�
FRPSRQHQW�DQG�WUDIILF�DVVRFLDWHG�ZLWK�WKH�KRWHO�LV�FDSWXUHG�LQ�WKH�GDWD�DQG�LQFOXGHG�LQ�WKH�WULS�UDWH�WKDW�LV�
EDVHG�RQ�WKH�QXPEHU�RI�JDPLQJ�SRVLWLRQV�LQ�WKH�FDVLQR�FRPSRQHQW�RI�WKH�GHYHORSPHQW��

)RU�$OWHUQDWLYH���� WKH� WULS�JHQHUDWLRQ�IRU� WKH�FHQWUDO�SRUWLRQ�RI�WKH�SURMHFW�ZDV�FDOFXODWHG�EDVHG�RQ� WKH�
H[WHUQDO�UHVWDXUDQW�VSDFH��WKH�VSHFLDOW\�UHWDLO�DUHD��WKH�KRWHO�DQG�HQWHUWDLQPHQW�FRPSRQHQWV��ERZOLQJ�DOOH\�
DQG�UHFUHDWLRQDO�VSDFH����&RPSRQHQWV�ZLWKLQ�WKH�FHQWUDO�EXLOGLQJ�VXFK�DV�WKH�ORXQJH�DQG�FRQIHUHQFH�VSDFH�
ZHUH�FRQVLGHUHG�LQFLGHQWDO�DQG�DQFLOODU\�XVHV�WR�WKH�SULPDU\�KRWHO�DQG�HQWHUWDLQPHQW�FRPSRQHQWV��

6SHFLILF� WHQDQWV� KDYH� QRW� EHHQ� LGHQWLILHG� IRU� WKH� UHWDLO� SRUWLRQ� RI� WKH� VLWH�� � 7KH� FRPPHUFLDO� UHWDLO�
FRPSRQHQW�ORFDWHG�RQ�WKH�ZHVW�FHQWUDO�SRUWLRQ�RI�WKH�VLWH�LV�H[SHFWHG�WR�FRQWDLQ�D�PL[�RI�UHWDLOHUV�IURP�
WUDGLWLRQDO�ELJ�ER[�VWRUHV�� WR�PLG�VL]H�VSHFLDOW\�UHWDLOHUV� WR�VPDOOHU� UHWDLO� WHQDQWV�� �'XH� WR�WKH�XQNQRZQ�
QDWXUH� RI� WKLV� UHWDLO� FRPSRQHQW�� /DQG�8VH� &DWHJRU\� ����� 6KRSSLQJ�&HQWHU�ZDV� FKRVHQ� IURP� WKH�7ULS�
*HQHUDWLRQ�0DQXDO�� �WK� (GLWLRQ��'DYLG�(YDQV�	�$VVRFLDWHV� SURIHVVLRQDO� H[SHULHQFH� LQGLFDWHV� WKDW� WKH�
,7(�6KRSSLQJ�&HQWHU�FDWHJRU\�SURYLGHV�D� VRXQG�SODQQLQJ� OHYHO�HVWLPDWH� IRU� ODUJHU� UHWDLO�GHYHORSPHQWV�
ZKHUH� WKH� VSHFLILF� HQG� XVHU� RU� WHQDQW� LV� XQNQRZQ�� � )RU� WKH� UHWDLO� FRPSRQHQWV� FRQWLJXRXV� ZLWK� WKH�
FDVLQR�KRWHO��/DQG�8VH�&DWHJRU\������6SHFLDOW\�5HWDLO�ZDV�FKRVHQ�IURP�WKH�7ULS�*HQHUDWLRQ�0DQXDO���WK

(GLWLRQ�

7KLV� UHSRUW�� VLWH�SODQ�DOWHUQDWLYHV�DQG� UHODWHG�(,6� UHIHU� WR�D� µ&RPPHUFLDO¶�SRUWLRQ�RI� WKH�GHYHORSPHQW��
�������VI�LQ�VL]H�DQG�ORFDWHG�RQ�WKH�QRUWK�FHQWUDO�SDUW�RI�WKH�VLWH��6SHFLILF�WHQDQWV�RU�XVHV�RI�WKLV�SRUWLRQ�
RI� WKH�GHYHORSPHQW�KDYH�QRW�EHHQ� LGHQWLILHG�� �)RU� WKH�SXUSRVHV�RI� WKH� WUDIILF�DQDO\VLV�D�PHGLFDO�GHQWDO�
XVDJH� ZDV� DVVXPHG� DQG� /DQG� 8VH� &DWHJRU\� ����� 0HGLFDO�'HQWDO� 2IILFH� ZDV� FKRVHQ� IURP� WKH� 7ULS�
*HQHUDWLRQ�0DQXDO���WK�(GLWLRQ�

7ULS�JHQHUDWLRQ�E\�DOWHUQDWLYH�DQG�SKDVH�DUH�VXPPDUL]HG�LQ�WKH�IROORZLQJ�VHFWLRQV��
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��� 7ULS�*HQHUDWLRQ�±�$OWHUQDWLYH���

7DEOH����$OWHUQDWLYH������30�3HDN�+RXU�7ULS�*HQHUDWLRQ�

/DQG�8VH� 8QLWV� 9DULDEOH�
,7(����������
/8�
&RGH

(TXLYDOHQW�8QLW�
5DWH�

,QERXQG� 2XWERXQG�
7RWDO

�� 9DOXH� �� 9DOXH�

3KDVH�,�
6KRSSLQJ�
&HQWHU�

������ NVI� ���� ����� ���� ���� ���� ���� ����

4XDOLW\�
5HVWDXUDQW�

���� NVI� ���� ����� ���� ��� ���� ��� ���

&DVLQR���+RWHO� ������
*DPLQJ�
3RVLWLRQV�

�� ����� ���� ���� ���� ���� ������

&RPPHUFLDO� ����� NVI� ���� ����� ���� ��� ���� ��� ����

*HQHUDO�2IILFH� ����� NVI� ���� ����� ���� ��� ���� ��� ���

3ROLFH�6WDWLRQ� ����� NVI� �� ����� ���� ��� ���� �� ���

6XEWRWDO� � � � � ������ � ������ ������

3KDVH�,,�
6KRSSLQJ�
&HQWHU�

������ NVI� ���� ����� ���� ���� ���� ���� ����

4XDOLW\�
5HVWDXUDQW�

����� NVI� ���� ����� ���� ��� ���� ��� ����

&DVLQR���+RWHO� ������
*DPLQJ�
3RVLWLRQV�

�� ����� ���� ���� ���� ���� ������

&RPPHUFLDO� ����� NVI� ���� ����� ���� ��� ���� ��� ����

*HQHUDO�2IILFH� ����� NVI� ���� ����� ���� ��� ���� ��� ���

3ROLFH�6WDWLRQ� ����� NVI� �� ����� ���� ��� ���� �� ���

6SHFLDOW\�5HWDLO� ����� NVI� ���� ����� ���� ���� ���� ���� ����

6XEWRWDO� � � � � ������ � ������ ������

3KDVH�,,,���%XLOGRXW��
6KRSSLQJ�
&HQWHU�

������ NVI� ���� ����� ���� ���� ���� ���� ����

4XDOLW\�
5HVWDXUDQW�

����� NVI� ���� ����� ���� ��� ���� ��� ����

&DVLQR���+RWHO� ������
*DPLQJ�
3RVLWLRQV�

�� ����� ���� ������ ���� ������ ������

&RPPHUFLDO� ����� NVI� ���� ����� ���� ��� ���� ��� ����

*HQHUDO�2IILFH� ����� NVI� ���� ����� ���� ��� ���� ��� ���

3ROLFH�6WDWLRQ� ����� NVI� �� ����� ���� ��� ���� �� ���

6SHFLDOW\�5HWDLO� ������ NVI� ���� ����� ���� ���� ���� ���� ����

6XEWRWDO� � ������ � ������ ������

.6)�±�WKRXVDQG�VTXDUH�IHHW�
1RWHV��/DQG�XVH�VL]HV�IRU�HDFK�SKDVH�DUH�FXPXODWLYH�DQG�LQFOXGH�YDOXHV�IURP�SUHYLRXV�SKDVHV��
6RXUFH��,7(�-RXUQDO�0D\������±�5HFDOLEUDWLRQ�RI�7ULS�*HQHUDWLRQ�0RGHO�IRU�/DV�9HJDV�+RWHO�&DVLQRV�
6RXUFH��3ROLFH�6WDWLRQ�30�3HDN�+RXU�7ULS�*HQHUDWLRQ�LQ�WKH�3RUWODQG�0HWUR�$UHD��3RUWODQG�6WDWH�8QLYHUVLW\��)DOO������
�(TXLYDOHQW�UDWH�EDVHG�RQ�XQLW�VL]H���5DWH�ZLOO�YDU\�DQG�LV�GHSHQGHQW�RQ�YDULDEOH�VL]H���6HH�WULS�JHQHUDWLRQ�FDOFXODWLRQV�
IRU�HTXDWLRQ�XVHG�IRU�HDFK�ODQG�XVH���:KHUH�DYDLODEOH�WKH�WULS�UDWH�HTXDWLRQ�ZDV�XVHG�QRW�WKH�DYHUDJH�UDWH��
�0HGLFDO�'HQWDO�2IILFH�±�,7(�/8�����XVHG�IRU�WULS�JHQHUDWLRQ�
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7DEOH�����$OWHUQDWLYH������30�3HDN�+RXU�7ULS�*HQHUDWLRQ�

/DQG�8VH� 8QLWV� 9DULDEOH�
,7(����������
/8�
&RGH

(TXLYDOHQW�8QLW�
5DWH�

,QERXQG� 2XWERXQG�
7RWDO

�� 9DOXH� �� 9DOXH�

3KDVH�,�

6KRSSLQJ�&HQWHU� ������ NVI� ���� ����� ���� ���� ���� ���� ����

4XDOLW\�
5HVWDXUDQW�

���� NVI� ���� ����� ���� ��� ���� ��� ���

&DVLQR� ������
*DPLQJ�
3RVLWLRQV�

�� ����� ���� ���� ���� ���� ������

&RPPHUFLDO� ����� NVI� ���� ����� ���� ��� ���� ��� ����

*HQHUDO�2IILFH� ����� NVI� ���� ����� ���� ��� ���� ��� ���

3ROLFH�6WDWLRQ� ����� NVI� �� ����� ���� ��� ���� �� ���

6XEWRWDO� � � � � ������ � ������ ������

.6)�±�WKRXVDQG�VTXDUH�IHHW�
1RWHV��/DQG�XVH�VL]HV�IRU�HDFK�SKDVH�DUH�FXPXODWLYH�DQG�LQFOXGH�YDOXHV�IURP�SUHYLRXV�SKDVHV��
6RXUFH��,7(�-RXUQDO�0D\������±�5HFDOLEUDWLRQ�RI�7ULS�*HQHUDWLRQ�0RGHO�IRU�/DV�9HJDV�+RWHO�&DVLQRV�
6RXUFH��3ROLFH�6WDWLRQ�30�3HDN�+RXU�7ULS�*HQHUDWLRQ�LQ�WKH�3RUWODQG�0HWUR�$UHD��3RUWODQG�6WDWH�8QLYHUVLW\��)DOO������
�(TXLYDOHQW�UDWH�EDVHG�RQ�XQLW�VL]H���5DWH�ZLOO�YDU\�DQG�LV�GHSHQGHQW�RQ�YDULDEOH�VL]H���6HH�WULS�JHQHUDWLRQ�FDOFXODWLRQV�
IRU�HTXDWLRQ�XVHG�IRU�HDFK�ODQG�XVH���:KHUH�DYDLODEOH�WKH�WULS�UDWH�HTXDWLRQ�ZDV�XVHG�QRW�WKH�DYHUDJH�UDWH��
�0HGLFDO�'HQWDO�2IILFH�±�,7(�/8�����XVHG�IRU�WULS�JHQHUDWLRQ�

��� 7ULS�*HQHUDWLRQ�±�$OWHUQDWLYH���

7DEOH�����$OWHUQDWLYH�����30�3HDN�+RXU�7ULS�*HQHUDWLRQ�

/DQG�8VH� 8QLWV� 9DULDEOH�
,7(����������
/8�
&RGH

(TXLYDOHQW�8QLW�
5DWH�

,QERXQG� 2XWERXQG�
7RWDO

�� 9DOXH� �� 9DOXH�

3KDVH�,�

6KRSSLQJ�&HQWHU� ������ NVI� ���� ����� ���� ���� ���� ���� ����

4XDOLW\�
5HVWDXUDQW�

����� NVI� ���� ����� ���� ���� ���� ��� ����

+RWHO� ���� 5RRPV� ���� ����� ���� ��� ���� ���� ����

&RPPHUFLDO� ����� NVI� ���� ����� ���� ��� ���� ��� ����

*HQHUDO�2IILFH� ����� NVI� ���� ����� ���� ��� ���� ��� ���

%RZOLQJ�$OOH\� ������ NVI� ���� ����� ���� ��� ���� ���� ����

0XOWLSXUSRVH�
5HFUHDWLRQDO�

)DFLOLW\�
������ NVI� ���� ����� ���� ���� ���� ��� ����

3ROLFH�6WDWLRQ� ����� NVI� �� ����� ���� ��� ���� �� ���

6SHFLDOW\�5HWDLO� ����� NVI� ���� ����� ���� ���� ���� ���� ����

6XEWRWDO� � � � � ���� � ������ ������

.6)�±�WKRXVDQG�VTXDUH�IHHW�
1RWHV��/DQG�XVH�VL]HV�IRU�HDFK�SKDVH�UHIOHFW�WRWDOV�WKURXJK�HDFK�SKDVH�LQFOXGLQJ�DPRXQWV�IURP�SUHYLRXV�SKDVHV��
6RXUFH��3ROLFH�6WDWLRQ�30�3HDN�+RXU�7ULS�*HQHUDWLRQ�LQ�WKH�3RUWODQG�0HWUR�$UHD��3RUWODQG�6WDWH�8QLYHUVLW\��)DOO������
�(TXLYDOHQW�UDWH�EDVHG�RQ�XQLW�VL]H���5DWH�ZLOO�YDU\�DQG�LV�GHSHQGHQW�RQ�YDULDEOH�VL]H���6HH�WULS�JHQHUDWLRQ�FDOFXODWLRQV�
IRU�HTXDWLRQ�XVHG�IRU�HDFK�ODQG�XVH���:KHUH�DYDLODEOH�WKH�WULS�UDWH�HTXDWLRQ�ZDV�XVHG�QRW�WKH�DYHUDJH�UDWH��
�0HGLFDO�'HQWDO�2IILFH�±�,7(�/8�����XVHG�IRU�WULS�JHQHUDWLRQ�
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��� 7ULS�7\SHV�
5HWDLO� DQG� PXOWL�XVH� GHYHORSPHQWV� H[SHULHQFH� D� QXPEHU� RI� GLIIHUHQW� WULSV� W\SHV�� 6KDUHG� �RU� ,QWHUQDO��
7ULSV��3DVV�E\�WULSV�DQG�1HZ�WULSV���7KHVH�WULS�W\SHV�DUH�IXUWKHU�GHVFULEHG�EHORZ��

6KDUHG��,QWHUQDO��7ULSV���7KHVH�DUH�WULSV�ZKLFK�RFFXU�RQ�RU�ZLWKLQ�WKH�VLWH�ZKHUH�D�YHKLFOH�ZLOO�
VWRS�DW�PRUH�WKDQ�RQH�SODFH�RQ�WKH�VLWH�RU�D�SDWURQ�ZLOO�YLVLW�PXOWLSOH�XVHV�RQ�D�VLWH���)RU�H[DPSOH��
VRPHRQH�GHVWLQHG�IRU�ELJ�ER[�VWRUH�PD\�DOVR�YLVLW�D�UHVWDXUDQW�RQ�WKH�VLWH��)RU�$OWHUQDWLYHV���DQG�
��� WKH�&DVLQR�ZDV� WUHDWHG� DV� D� UHWDLO� XVH� DQG� WKH� ���� UHWDLO� WR� UHWDLO� UHGXFWLRQ� UDWH�ZDV� XVHG���
6WDQGDUG�,7(�5HWDLO�WR�2IILFH�VKDUHG�WULS�UDWHV�ZHUH�XWLOL]HG�IRU�WULSV�EHWZHHQ�WKH�RIILFH�DQG�ERWK�
WKH�6KRSSLQJ�&HQWHU�DQG�&DVLQR�FRPSRQHQWV���)RU�$OWHUQDWLYH����SRWHQWLDO�WULSV�DVVRFLDWHG�ZLWK�
WKH� KRWHO� FRPSRQHQW� DUH� FDSWXUHG� DQG� LQFOXGHG� ZLWKLQ� WKH� WULS� UDWH� DSSOLHG� WR� WKH� FDVLQR�
FRPSRQHQW�DV�LV�WKH�FDVH�ZLWK�WKH�VRXUFH�GRFXPHQW�DQG�GDWD�XVHG�DV�WKH�EDVLV�IRU�WKH�FDVLQR�WULS�
UDWH�XVHG�IRU�WKLV�VWXG\��

3DVV�E\�7ULSV���7KHVH�WULSV�UHSUHVHQW�YHKLFOHV�ZKLFK�FXUUHQWO\�XVH�DGMDFHQW�URDGZD\V�SURYLGLQJ�
SULPDU\�DFFHVV�WR�WKH�QHZ�ODQG�XVH���SURMHFW���7KHVH�WULSV��KRZHYHU��KDYH�DQ�XOWLPDWH�GHVWLQDWLRQ�
RWKHU�WKDQ�WKH�SURMHFW�LQ�TXHVWLRQ���7KH\�VKRXOG�EH�YLHZHG�DV�GURS�LQ�FXVWRPHUV�ZKR�VWRS�LQ�RQ�
WKHLU� ZD\� WR�IURP� ZRUN� RU� RQ� WKHLU� ZD\� WR�IURP� DQRWKHU� VLWH�� � 3DVV�E\� WULSV� DGG� WXUQLQJ�
PRYHPHQWV� WR� WKH� VLWH� DFFHVV� SRLQWV� EXW� GR� QRW� UHSUHVHQW� DGGLWLRQDO� WULSV� WR� WKH� JUHDWHU�
WUDQVSRUWDWLRQ�V\VWHP��

)RU�WKLV�SDUWLFXODU�SURMHFW��SDVV�E\�WUDIILF�ZRXOG�FRPH�SULPDULO\�IURP�WKH�H[LVWLQJ�WUDIILF�VWUHDP�
RQ�+LJKZD\���ZLWK�D�OHVVHU�DPRXQW�FRPLQJ�IURP�&UDLJ�5G��

%DVHG�RQ� LQIRUPDWLRQ� LQ� WKH� ,7(�7ULS�*HQHUDWLRQ�+DQGERRN�� WKH�SDVV�E\� UDWH� IRU�D�³6KRSSLQJ�
&HQWHU´�IRU�30�SHDN�KRXU� LV������ WKH�SDVV�E\�UDWH� IRU�³4XDOLW\�6LW�GRZQ�5HVWDXUDQW´�LV�������
1R�SXEOLVKHG�SDVV�E\�WULS�UDWHV�DUH�DYDLODEOH�IRU�WKH�FDVLQR�KRWHO�XVH�� �)RU�WKH�SXUSRVHV�RI�WKLV�
DQDO\VLV�D�FRQVHUYDWLYH����SDVV�E\�UDWH�ZDV�DVVXPHG�IRU�WKH�FDVLQR�XVH�LQ�$OWHUQDWLYH���

1HZ��([WHUQDO��7ULSV���7KHVH�WULSV�RFFXU�RQO\�WR�DFFHVV�D�VSHFLILF�ODQG�XVH�VXFK�DV�WKH�GLVFRXQW�
VXSHUVWRUH���7KHVH�W\SHV�RI�WULSV�ZLOO�WUDYHO�WR�DQG�IURP�WKH�QHZ�VLWH�DQG�D�VLQJOH�RWKHU�GHVWLQDWLRQ�
VXFK�DV�KRPH���7KLV�LV�WKH�RQO\�WULS�W\SH�WKDW�ZLOO�UHVXOW�LQ�D�QHW�LQFUHDVH�LQ�WKH�WRWDO�DPRXQW�RI�
WUDIILF�ZLWKLQ�WKH�VWXG\�DUHD��

)RU�WKLV�SURMHFW�VKDUHG�WULSV�ZHUH�FDOFXODWHG�EDVHG�RQ�,7(�SURFHGXUHV�GRFXPHQWHG�LQ�WKH�7ULS�*HQHUDWLRQ�
+DQGERRN���5HIHU�WR�WKH�DSSHQGL[�IRU�GHWDLOHG�FDOFXODWLRQV�RI�VKDUHG�WULSV�IRU�HDFK�DOWHUQDWLYH�DQG�SKDVH�
RI� GHYHORSPHQW�� �7KH� UHVXOWLQJ� VKDUHG� WULS� SHUFHQWDJHV� UHGXFWLRQ� IRU� HDFK� DOWHUQDWLYH� DW� EXLOGRXW� LV� DV�
IROORZV���$OWHUQDWLYH�����������$OWHUQDWLYH�����������$OWHUQDWLYH�����������

3DVV�E\�WULSV�ZHUH�LQLWLDOO\�FDOFXODWHG�SDVVHG�RQ�WKH�UDWHV�GLVFXVVHG�DERYH���3HU�FRPPRQ�LQGXVWU\�SUDFWLFH�
DOO�SDVV�E\�WULSV�VKRXOG�QRW�H[FHHG�����RI�WKH�DGMDFHQW�VWUHHW�V��WUDIILF�YROXPH��IRU�WKLV�SURMHFW�WKH�FDS�
JXLGHOLQH�DSSOLHG�IRU�HDFK�DOWHUQDWLYH�DQG�SKDVH�DQG�DGMXVWPHQWV�ZHUH�PDGH�DFFRUGLQJO\���7KH�UHVXOWLQJ�
HIIHFWLYH� SDVV�E\� UDWH� IRU� HDFK� DOWHUQDWLYH� LV� DV� IROORZV�� �$OWHUQDWLYH� ��� �������$OWHUQDWLYH� ��� �������
$OWHUQDWLYH�����������
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��� �7ULS�5HGXFWLRQV�DQG�1HW�1HZ�7ULSV�

7KH�IROORZLQJ�WDEOH�VKRZV�D�VXPPDU\�RI�WKH�YDULRXV�WULS�W\SHV�DVVRFLDWHG�ZLWK�WKLV�SURMHFW��

7DEOH������$/7(51$7,9(����30�3HDN�+RXU�7ULSV�E\�/DQG�8VH��3KDVH�DQG�7\SH�

/DQG�8VH� 7RWDO�7ULSV� 6KDUHG�7ULSV ([WHUQDO�7ULSV�
3DVV�E\�
7ULSV�

1HZ�7ULSV���������

3KDVH���±������
4XDOLW\�
5HVWDXUDQW�

��� ��� ��� ��� ���

5HWDLO���6KRSSLQJ
&HQWHU

���� ���� ���� ���� ����

&DVLQR�+RWHO� ������ ���� ������ ��� ������
0HG�'HQW�2IILFH� ���� ��� ��� �� ���
*HQHUDO�2IILFH� ��� � ��� �� ���
3ROLFH�6WDWLRQ� ��� � ��� �� ���
6XEWRWDO� ������ ���� ������ ���� ������
3KDVH���±�����
4XDOLW\�
5HVWDXUDQW�

���� ��� ��� ��� ���

5HWDLO��6KRSSLQJ�
&HQWHU�	�6SHFLDOW\�

������ ���� ���� ���� ����

&DVLQR�+RWHO� ������ ���� ������ ��� ������
0HG�'HQW�2IILFH ���� ��� ��� �� ���
*HQHUDO�2IILFH� ��� � ��� �� ���
3ROLFH�6WDWLRQ� ��� � ��� �� ���
6XEWRWDO� ������ ���� ������ ���� ������
3KDVH�����������%XLOGRXW�
4XDOLW\�
5HVWDXUDQW�

���� ��� ��� ��� ���

5HWDLO��6KRSSLQJ�
&HQWHU�	�6SHFLDOW\�

������ ���� ������ ���� ����

&DVLQR�+RWHO� ������ ���� ������ ��� ������
&RPPHUFLDO ���� ��� ��� �� ���
*HQHUDO�2IILFH� ��� � ��� �� ���
3ROLFH�6WDWLRQ� ��� � ��� �� ���
6XEWRWDO� ������ ���� ������ ���� ������

1RWH��3+��3DVV�%\�7ULSV�&DSSHG�DW������3+��3DVV�%\�WULSV�&DSSHG�DW������3+��3DVV�%\�WULSV�&DSSHG�DW�����
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7DEOH������$/7(51$7,9(����30�3HDN�+RXU�7ULSV�E\�/DQG�8VH��3KDVH�DQG�7\SH�

/DQG�8VH�
7RWDO�
7ULSV�

6KDUHG�7ULSV ([WHUQDO�7ULSV�
3DVV�E\�
7ULSV�

1HZ�7ULSV���������

3KDVH���±�����
4XDOLW\�
5HVWDXUDQW�

��� ��� ��� ��� ���

5HWDLO��6KRSSLQJ�
&HQWHU�	�6SHFLDOW\��

���� ���� ���� ���� ����

&DVLQR� ������ ���� ������ ��� ������
&RPPHUFLDO ���� ��� ��� �� ���
*HQHUDO�2IILFH� ��� � ��� �� ���
3ROLFH�6WDWLRQ� ��� � ��� �� ���
6XEWRWDO� ������ ���� ������ ���� ������

1RWH��3+��3DVV�%\�7ULSV�&DSSHG�DW�����

7DEOH������$/7(51$7,9(����30�3HDN�+RXU�7ULSV�E\�/DQG�8VH��3KDVH�DQG�7\SH�

/DQG�8VH�
7RWDO�
7ULSV�

6KDUHG�7ULSV ([WHUQDO�7ULSV�
3DVV�E\�
7ULSV�

1HZ�7ULSV���������

3KDVH���±�����
4XDOLW\�
5HVWDXUDQW�

���� ��� ��� ��� ���

5HWDLO��6KRSSLQJ�
&HQWHU�	�6SHFLDOW\��

������ ��� ������ ���� ����

+RWHO� ���� ��� ���� �� ����
&RPPHUFLDO ���� ��� ��� �� ���
*HQHUDO�2IILFH� ��� � ��� �� ���
3ROLFH�6WDWLRQ� ��� � ��� �� ���
%RZOLQJ�$OOH\� ���� �� ���� �� ����
0XOWLSXUSRVH�
5HFUHDWLRQDO�)DFLOLW\ ���� �� ���� �� ����

6XEWRWDO� ������ ���� ������ ���� ������

1RWH��3+��3DVV�%\�7ULSV�&DSSHG�DW�����
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��� �7ULS�'LVWULEXWLRQ��3URSRVHG�3URMHFW��
7ULS�GLVWULEXWLRQ�LV�WKH�SURFHVV�XVHG�WR�LGHQWLI\�WKH�URDGZD\V�XVHG�LQ�WUDYHOLQJ�WR�DQG�IURP�WKH�SURMHFW�VLWH�
DQG� WKH� SHUFHQWDJH� RI� VLWH�UHODWHG� WUDIILF� WKDW� ZLOO� XVH� HDFK� URDGZD\�� � 7KH� SURSRVHG� WULS� GLVWULEXWLRQ�
DVVXPSWLRQV� IRU� WKLV� SURMHFWV�ZHUH� EDVHG� RQ�PDQ\� IDFWRUV� LQFOXGLQJ� WKH� ORFDWLRQ�� W\SH� DQG� GHQVLW\� RI�
GHYHORSPHQW�VXUURXQGLQJ�WKH�SURSRVHG�SURMHFW��H[LVWLQJ�WUDQVSRUWDWLRQ�IDFLOLWLHV��H[LVWLQJ�WUDIILF�YROXPHV�
DQG� SDWWHUQV� RQ� DGMDFHQW� DQG� QHDUE\� DUWHULDO� URDGZD\V�� DQG� HQJLQHHULQJ� MXGJPHQW�� � 7UDIILF� IURP� WKH�
SURSRVHG�SURMHFW�LV�H[SHFWHG�WR�EH�GLVWULEXWHG�LQ�WKH�IROORZLQJ�PDQQHU��

� ����ZLOO�JR�WR�FRPH�IURP�DUHDV�QRUWK�DQG�HDVW�RI�WKH�VLWH�XVLQJ�QRUWKHUO\�&UDLJ�5G��DQG�'HQR�
5G��

� ����ZLOO�JR�WR�FRPH�IURP�DUHDV�HDVW�RI�WKH�VLWH�XVLQJ��WK�$YH��
� ����ZLOO�JR�WR�FRPH�IURP�DUHDV�HDVW�RI�WKH�VLWH�XVLQJ�+Z\���
� ����ZLOO�JR�WR�FRPH�IURP�DUHDV�ZHVW�RI�WKH�VLWH�XVLQJ�+Z\���
� ����ZLOO�JR�WR�FRPH�IURP�DUHDV�VRXWK�RI�WKH�VLWH�XVLQJ�VRXWKHUO\�&UDLJ�5G��

7KH�DERYH�WULS�GLVWULEXWLRQ�DSSOLHV�WR�DOO�SURMHFW�DOWHUQDWLYHV��

6HH�)LJXUH���IRU�D�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�DQWLFLSDWHG�WULS�GLVWULEXWLRQ��

��� 7ULS�$VVLJQPHQW�
7KH� SURMHFWHG� WULSV� ZHUH� DVVLJQHG� WR� WKH� VWUHHW� QHWZRUN� EDVHG� RQ� WKH� WULS� GLVWULEXWLRQ� DVVXPSWLRQV�
LOOXVWUDWHG� LQ�)LJXUH� ��� �5HIHU� WR� WKH�$SSHQGL[�'� IRU� SURMHFW� WULS� DVVLJQPHQW� IRU� HDFK� DOWHUQDWLYH� DQG�
SKDVH�RI�GHYHORSPHQW�LQFOXGLQJ�QHW�QHZ�DQG�SDVV�E\�SURMHFW�WULSV���7RWDO�SURMHFW�WULSV�IRU�HDFK�DOWHUQDWLYH�
SKDVH�FDQ�EH�VHHQ�LQ�)LJXUHV��������
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�� )8785(�:,7+�352-(&7�&21',7,216��

$Q�RSHUDWLRQDO�DQDO\VLV�ZDV�SHUIRUPHG�IRU�WKH�WKUHH�SURMHFW�DOWHUQDWLYHV�LQFOXGLQJ�WKH�WKUHH�SKDVHV�IRU�
$OWHUQDWLYH�����'HVFULSWLRQV�DQG�GHWDLOV�RI�HDFK�SURMHFW�DOWHUQDWLYH�DQG�SKDVH�DUH�LQFOXGHG�LQ�SUHYLRXV�
VHFWLRQV�RI�WKLV�UHSRUW���$�µPLWLJDWLRQ¶�VFHQDULR�LV�LQFOXGHG�IRU�HDFK�DOWHUQDWLYH�DQDO\]HG��

����� $/7(51$7,9(���±������3KDVH���

7KH� WUDIILF� YROXPHV� LQFOXGHG� IRU� WKLV� DQDO\VLV� LQFOXGH� ����� EDFNJURXQG� WUDIILF� YROXPHV� SOXV� SURMHFW�
3KDVH� �� UHODWHG� WUDIILF�� � 7KLV� VFHQDULR� LQFOXGHV� GHYHORSPHQW� RI� WKH� FRPPHUFLDO� VLWHV� DORQJ� +Z\� ���
DFFHVVHV� WR�&UDLJ�5G��DUH�DQWLFLSDWHG�DV�SDUW�RI� WKLV�SKDVH�RI�GHYHORSPHQW�� �7KH�YROXPHV�XVHG�IRU� WKLV�
DQDO\VLV�VFHQDULR�DUH�VKRZQ�RQ�)LJXUH������$�VXPPDU\�RI�WKH�/26�UHVXOWV�DUH�VKRZQ�EHORZ�LQ�7DEOH�����

7DEOH������/HYHO�RI�6HUYLFH�IRU������ZLWK�3URMHFW�30�3HDN�+RXU�&RQGLWLRQV�$OWHUQDWLYH���

7KH�+Z\�����&UDLJ�5G���+Z\�����+D\IRUG��&UDLJ�5G����65�����DQG�+Z\�����0LGGOH�'Z\���LQWHUVHFWLRQV�
DUH�DQWLFLSDWHG�WR�H[SHULHQFH�D�VXEVWDQGDUG�/26���0LWLJDWLRQ�IRU�WKHVH�ORFDWLRQV�LV�LGHQWLILHG�LQ�WKH�
PLWLJDWLRQ�VXEVHFWLRQ�DW�WKH�HQG�RI�WKH�$OWHUQDWLYH���VHFWLRQ��
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����� $/7(51$7,9(���±������3KDVH���
7KH� WUDIILF� YROXPHV� LQFOXGHG� IRU� WKLV� DQDO\VLV� LQFOXGH� ����� EDFNJURXQG� WUDIILF� YROXPHV� SOXV� SURMHFW�
3KDVH� �� UHODWHG� WUDIILF�� � 7KH� YROXPHV� XVHG� IRU� WKLV� DQDO\VLV� VFHQDULR� DUH� VKRZQ� RQ� )LJXUH� ���� � $�
VXPPDU\�RI�WKH�/26�UHVXOWV�DUH�VKRZQ�EHORZ�LQ�7DEOH�����

7DEOH������/HYHO�RI�6HUYLFH�IRU������ZLWK�3URMHFW�30�3HDN�+RXU�&RQGLWLRQV�$OWHUQDWLYH���

�([FHVVLYH�'HOD\�

7KH�+Z\�����&UDLJ�5G���+Z\�����+D\IRUG��&UDLJ�5G����65�����DQG�+Z\�����0LGGOH�'Z\���LQWHUVHFWLRQV�
DUH�DQWLFLSDWHG�WR�H[SHULHQFH�D�IDLOLQJ�/26���7KH�PLQRU�VWUHHW�DSSURDFK�DW�WKH�XQVLJQDOL]HG�LQWHUVHFWLRQ�RI�
+Z\������/XQGVWURP�LV�DQWLFLSDWHG�WR�RSHUDWH�DW�/26�)���0LWLJDWLRQ�IRU�WKHVH�ORFDWLRQV�LV�LGHQWLILHG�LQ�WKH�
PLWLJDWLRQ�VXEVHFWLRQ�DW�WKH�HQG�RI�WKH�$OWHUQDWLYH���VHFWLRQ��
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����� $/7(51$7,9(���±������3KDVH���

7KH� WUDIILF� YROXPHV� LQFOXGHG� IRU� WKLV� DQDO\VLV� LQFOXGH� ����� EDFNJURXQG� WUDIILF� YROXPHV� SOXV� SURMHFW�
3KDVH� �� UHODWHG� WUDIILF�� � 7KH� YROXPHV� XVHG� IRU� WKLV� DQDO\VLV� VFHQDULR� DUH� VKRZQ� RQ� )LJXUH� ���� � $�
VXPPDU\�RI�WKH�/26�UHVXOWV�DUH�VKRZQ�EHORZ�LQ�7DEOH�����

7DEOH������/HYHO�RI�6HUYLFH�IRU������ZLWK�3URMHFW�30�3HDN�+RXU�&RQGLWLRQV�$OWHUQDWLYH���

�([FHVVLYH�'HOD\�

7KH�+Z\�����&UDLJ�5G���+Z\�����*DUILHOG��+Z\�����+D\IRUG��&UDLJ�5G����65�����DQG�+Z\�����0LGGOH�
'Z\���LQWHUVHFWLRQV�DUH�DQWLFLSDWHG�WR�H[SHULHQFH�D�IDLOLQJ�/26���7KH�PLQRU�VWUHHW�DSSURDFK�DW�WKH�
XQVLJQDOL]HG�LQWHUVHFWLRQ�RI�+Z\������/XQGVWURP�LV�DQWLFLSDWHG�WR�RSHUDWH�DW�/26�)���0LWLJDWLRQ�IRU�WKHVH�
ORFDWLRQV�LV�LGHQWLILHG�LQ�WKH�PLWLJDWLRQ�VXEVHFWLRQ�DW�WKH�HQG�RI�WKH�$OWHUQDWLYH���VHFWLRQ��
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����� $/7(51$7,9(���±�0,7,*$7,21�

7KLV� VHFWLRQ� LGHQWLILHV� PLWLJDWLRQ� LPSURYHPHQWV� IRU� $OWHUQDWLYH� �� FRQGLWLRQV�� � 3URSRVHG� PLWLJDWLRQV� RSWLRQV� DUH�
LGHQWLILHG�LQ�WKH�WDEOH�EHORZ�LQ�EROG�ZLWK�WKH�FRUUHVSRQGLQJ�RSHUDWLRQDO�DQDO\VLV�UHVXOWV�E\�SKDVH�RI�GHYHORSPHQW���
,QWHUVHFWLRQ�ORFDWLRQV�ZLWK�DFFHSWDEOH�/26�DUH�QRW�LQFOXGHG�LQ�WKH�WDEOH��

7DEOH������0LWLJDWLRQ�2SHUDWLRQDO�$QDO\VLV�5HVXOWV�$OWHUQDWLYH���



:HVW�3ODLQV�'HYHORSPHQW�±�6SRNDQH�7ULEH 3DJH�_ ��
7UDIILF�,PSDFW�$QDO\VLV� $SULO����������

0,7,*$7,21���$/7(51$7,9(����&217,18('�
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/LVWHG�EHORZ�DUH�LPSURYHPHQWV�UHFRPPHQGHG�IRU�FRQVLGHUDWLRQ�WR�UHGXFH�WUDIILF�LPSDFWV�DVVRFLDWHG�ZLWK�
WKH�VXEMHFW�SURMHFW���7KH�SURMHFW¶V�UHFRPPHQGHG�SURSRUWLRQDO�VKDUH�FRQWULEXWLRQ�WR�HDFK�PLWLJDWLRQ�LV�DOVR�
OLVWHG�� �7KH� SURSRUWLRQDO� VKDUH� IRU� RII�VLWH� LQWHUVHFWLRQV� LV� FDOFXODWHG� E\� GLYLGHG� WKH� SURMHFW� JHQHUDWHG�
WUDIILF�YROXPH�E\�WKH�WRWDO�LQWHUVHFWLRQ�YROXPH�IRU�HDFK�UHVSHFWLYH�VFHQDULR��
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� +Z\�����&UDLJ�� ,QVWDOO� WUDIILF� VLJQDO� DQG� ZLGHQ� WKH� 1%� DQG� 6%� DSSURDFKHV� WR� SURYLGH� DQG�
H[FOXVLYH�OHIW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
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�QG�6%�OHIW�WXUQ�ODQH����
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� +Z\�����&UDLJ�� ,QVWDOO�WUDIILF�VLJQDO�DQG�ZLGHQ�LPSURYH�LQWHUVHFWLRQ�DSSURDFKHV�WR�LQFOXGH�GXDO�
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�QG�6%�OHIW�WXUQ�ODQH���5HVWULSH�WKH�ZLGH�SDYHG�PHGLDQ�IRU�D��QG�:%�OHIW�WXUQ�ODQH���$OWHUQDWLYHO\��
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� +Z\�����&UDLJ�� ,QVWDOO�WUDIILF�VLJQDO�DQG�ZLGHQ�LPSURYH�LQWHUVHFWLRQ�DSSURDFKHV�WR�LQFOXGH�GXDO�
(%��1%�DQG�6%�OHIW�WXUQ�ODQHV�DQG�D��QG�1%�WKUX�ODQH���$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�
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� +Z\�����+D\IRUG�� �2SWLPL]H�VLJQDO�WLPLQJ�DQG�FRQVLGHU�FRQYHUWLQJ�WKH�LQVLGH�6%�WKUX�ODQG�WR�D�
�QG�6%�OHIW�WXUQ�ODQH���:LGHQ�WKH�(%�DQG�1%�DSSURDFKHV�IRU�H[FOXVLYH�ULJKW�WXUQ�ODQHV���5HVWULSH�
WKH�ZLGH�SDYHG�PHGLDQ�IRU�D��QG�:%�OHIW�WXUQ�ODQH���$GG��QG�1%�OHIW�WXUQ�ODQH���$OWHUQDWLYHO\��DGG�
D��QG�1%�OHIW�WXUQ�ODQH�DQG�D�:%�DX[LOLDU\�ODQH���
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3URMHFW�3URSRUWLRQDO�6KDUH�� �����
5HVXOWLQJ�/26�	�'HOD\��VHF���'��������(�������URXQGDERXW�

� &UDLJ���6L[WK�$YH����:LGHQ�WKH�LQWHUVHFWLRQ�DSSURDFK�WR�SURYLGH�DQG�H[FOXVLYH�1%�ULJKW�WXUQ�ODQH��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���'������

1RWH��D�IDLOLQJ�/26�ZDV�LGHQWLILHG�DW�WKH�XQVLJQDOL]HG�LQWHUVHFWLRQ�RI�+Z\�����/XQGVWURP�XQGHU�3KDVH���
DQG�3KDVH���GHYHORSPHQW�FRQGLWLRQV���0LQRU�LPSURYHPHQWV��WXUQ�ODQHV�DUH�QRWHG�DERYH�DQG�LQ�7DEOH�����
LI�GHOD\V�SHUVLVW�DW�WKLV�LQWHUVHFWLRQ�LW�LV�OLNHO\�WKDW�WUDIILF�ZLOO�VKLIW�DQG�UHGLVWULEXWH�WR�RWKHU�QHDUE\�DUWHULDO�
LQWHUVHFWLRQV�DW�+Z\�����&UDLJ�5G��DQG�+Z\�����/DZVRQ�6W�����7KH�PLQRU�YROXPH�VKLIW�LV�QRW�H[SHFWHG�WR�
KDYH�DQ�DSSUHFLDEOH�LPSDFW�RQ�/26�DW�WKH�QHDUE\�DUWHULDO�LQWHUVHFWLRQV���

5HJDUGLQJ�FRQJHVWLRQ�DW�+Z\���+D\IRUG��LW�LV�ZRUWK�QRWLQJ�WKDW�GHYHORSPHQW�RI�DQ�DOWHUQDWLYH�HDVW�ZHVW�
URXWH� WKURXJK�$LUZD\�+HLJKWV� DORQJ� WKH� DOLJQPHQW� RI� ��VW�$YH�� LV� XQGHU� FRQVLGHUDWLRQ� E\� WKH�&LW\� RI�
$LUZD\�+HLJKWV��:6'27�6SRNDQH�&RXQW\�DQG�WKH�&LW\�RI�6SRNDQH���7KH�LQWHQW�RI�WKLV�DOWHUQDWLYH�URXWH�
LV�WR�UHGXFH�WKURXJK�YROXPHV�RQ�+:<���RQ�WKH�:HVW�3ODLQV���2XU�DQDO\VLV�LQGLFDWHV�WKDW�DQ�DFFHSWDEOH�
/26� DW� +D\IRUG� �ZLWKRXW� D� WKLUG�:%� ODQH�� FRXOG� EH� DFKLHYHG� ZLWK� D� UHGXFWLRQ� LQ� HDVW�ZHVW� WKURXJK�
YROXPHV�RI�DSSUR[LPDWHO\�����ZLWK�VDLG�UHGXFHG�YROXPH�VKLIWLQJ�WR�WKH�QHZ���VW�$YH��URXWH���1RWH��WKDW�
DW�WKH�WLPH�RI�SXEOLVKLQJ�WKLV�UHSRUW�WKH���VW�$YH��SURMHFW�KDV�QRW�EHHQ�RIILFLDOO\�DGRSWHG�E\�WKH�DJHQFLHV�
LQYROYHG�RU�DGGHG�WR�WKH�UHJLRQDO�WUDQVSRUWDWLRQ�LPSURYHPHQW�SODQ�OLVW�RI�SURMHFWV���,I�WKH���VW�$YH��E\�
SDVV� LV� DFFHSWHG� DQG� DGRSWHG� E\� WKH� LPSDFWHG� DJHQFLHV� �:6'27�� &LW\� RI� $LUZD\� +HLJKWV�� 6SRNDQH�
&RXQW\�DQG�&LW\�RI�6SRNDQH�� WKH�6SRNDQH�7ULEH�:HVW�3ODLQV�SURMHFW�FRXOG�FRQVLGHU�PDNH�D� IDLU� VKDUH�
FRQWULEXWLRQ�WR�WKH���VW�$YH��SURMHFW�LQ�OLHX�RI�LPSURYHPHQWV�DW�+Z\���+D\IRUG��
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7KH� WUDIILF� YROXPHV� LQFOXGHG� IRU� WKLV� DQDO\VLV� LQFOXGH� ����� EDFNJURXQG� WUDIILF� YROXPHV� SOXV� SURMHFW�
%XLOGRXW� UHODWHG� WUDIILF�� � 7KH� YROXPHV� XVHG� IRU� WKLV� DQDO\VLV� VFHQDULR� DUH� VKRZQ� RQ� )LJXUH� ���� � $�
VXPPDU\�RI�WKH�/26�UHVXOWV�DUH�VKRZQ�EHORZ�LQ�7DEOH�����

7DEOH������/HYHO�RI�6HUYLFH�IRU������ZLWK�3URMHFW�30�3HDN�+RXU�&RQGLWLRQV�$OWHUQDWLYH���

�([FHVVLYH�'HOD\�

7KH�+Z\�����&UDLJ�5G���+Z\�����+D\IRUG��&UDLJ�5G����65�����DQG�+Z\�����0LGGOH�'Z\���LQWHUVHFWLRQV�
DUH�DQWLFLSDWHG�WR�H[SHULHQFH�D�IDLOLQJ�/26���0LWLJDWLRQ�IRU�WKHVH�ORFDWLRQV�LV�LGHQWLILHG�LQ�WKH�PLWLJDWLRQ�
VXEVHFWLRQ�DW�WKH�HQG�RI�WKH�$OWHUQDWLYH���VHFWLRQ��
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RSWLRQV�DUH�LGHQWLILHG�LQ�WKH�WDEOH�EHORZ�LQ�EROG�ZLWK�WKH�FRUUHVSRQGLQJ�RSHUDWLRQDO�DQDO\VLV�UHVXOWV�E\�
SKDVH�RI�GHYHORSPHQW���)RU�EUHYLW\��LQWHUVHFWLRQ�ORFDWLRQV�ZLWK�DFFHSWDEOH�/26�DUH�QRW�LQFOXGHG�LQ�WKH�
WDEOH��

7DEOH������0LWLJDWLRQ�2SHUDWLRQDO�$QDO\VLV�5HVXOWV�$OWHUQDWLYH���
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WKH�VXEMHFW�SURMHFW���7KH�SURMHFW¶V�UHFRPPHQGHG�SURSRUWLRQDO�VKDUH�FRQWULEXWLRQ�WR�HDFK�PLWLJDWLRQ�LV�DOVR�
OLVWHG�� �7KH� SURSRUWLRQDO� VKDUH� IRU� RII�VLWH� LQWHUVHFWLRQV� LV� FDOFXODWHG� E\� GLYLGHG� WKH� SURMHFW� JHQHUDWHG�
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3URMHFW�3URSRUWLRQDO�6KDUH�� ������
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7KH�+Z\�����&UDLJ�5G���&UDLJ�5G����65�����DQG�+Z\�����0LGGOH�'ULYHZD\�LQWHUVHFWLRQV�DUH�DQWLFLSDWHG�WR�
H[SHULHQFH�D�IDLOLQJ�/26���0LWLJDWLRQV�IRU�WKHVH�ORFDWLRQV�DUH�LGHQWLILHG�LQ�WKH�PLWLJDWLRQ�VXEVHFWLRQ�DW�
WKH�HQG�RI�WKH�$OWHUQDWLYH���VHFWLRQ��
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��� %LNH��3HGHVWULDQ�DQG�7UDQVLW�)DFLOLWLHV��

7KH�WUDIILF�LPSDFWV�RI�WKH�SURMHFW�DUH�QRW�H[SHFWHG�WR�KDYH�VLJQLILFDQW�QHJDWLYH�LPSDFW�RQ�QRQ�PRWRUL]HG�
XVHUV���7KH�DGGLWLRQ�RI�IURQWDJH�LPSURYHPHQWV�DV�GLVFXVVHG�EHORZ�ZLOO�HQKDQFH�ELNH�DQG�SHGHVWULDQ�
IDFLOLWLHV�DQG�DFFRPPRGDWLRQ�DGMDFHQW�WR�WKH�SURMHFW�VLWH��

,W�LV�UHFRPPHQGHG�WKDW�WKH�SURMHFW�LQVWDOO�SHGHVWULDQ��VLGHZDONV�RU�WUDLOV��DQG�ELNH�ODQHV�DORQJ�+Z\���DQG�
&UDLJ�5G��SURMHFW�VLWH�IURQWDJHV�DFFRUGLQJ�DSSOLFDEOH�UHTXLUHPHQWV�RI�:6'27��&LW\�RI�$LUZD\�+HLJKWV�
DQG�6SRNDQH�&RXQW\�DQG�WR�FRPSO\�ZLWK�ORFDO�ELNH�SHGHVWULDQ�SODQV�GHYHORSHG�E\�WKH�&LW\�RI�$LUZD\�
+HLJKWV�LQ�WKH�YLFLQLW\�RI�WKH�SURMHFW��
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7KH�6SRNDQH�7ULEH�VKRXOG�ZRUN�ZLWK�WKH�6SRNDQH�7UDQVLW�$XWKRULW\�WR�LGHQWLI\�RSSRUWXQLWLHV��LI�DQ\��WR�
SURYLGH�WUDQVLW�DFFHVV�QHDU�WKH�SURMHFW�VLWH���)XUWKHUPRUH��WKH�7ULEH�VKRXOG�ORRN�WR�UHGXFH�YHKLFXODU�WULSV�
WR�IURP�WKH�VLWH�WKURXJK�HPSOR\HH�WULS�UHGXFWLRQV�SURJUDPV��HPSOR\HH�VKXWWOHV�DQG�RWKHU�VLPLODU�PHDQV�
RI�DFKLHYLQJ�FRPPXWH�WULS�UHGXFWLRQ��

��� &RQQHFWLYLW\�

5HDVRQDEOH�ORFDO�FRQQHFWLYLW\�DQG�FRQQHFWLYLW\�WR�DGMDFHQW�DUWHULDO�URDGZD\V�FDQ�EH�DFKLHYHG�ZLWK�WKH�
SURSRVHG�VLWH�DFFHVV�ORFDWLRQV�DQG�LQWHUQDO�URDGZD\�QHWZRUN���$FFHVV�DQG�FRQQHFWLYLW\�IRU�WKH�6KHERXUQH�
VLWH�RQ�WKH�VRXWKHUO\�VLGH�RI�+:<���DFURVV�IURP�WKH�VXEMHFW�VLWH�FDQ�EH�DFKLHYHG�WKURXJK�D�IXWXUH��WK�OHJ�
�VRXWKHUO\�OHJ��RI�WKH�0LGGOH�'Z\�+LJKZD\���LQWHUVHFWLRQ����)XUWKHUPRUH��WKLV�VRXWKHUO\�OHJ�RI�WKH�
0LGGOH�'ULYHZD\�LQWHUVHFWLRQ�FRXOG�XOWLPDWHO\�H[WHQG�VRXWK�WR�FRQQHFW�WR�WKH�SRWHQWLDO�H[WHQVLRQ�RI���VW

$YH��FXUUHQWO\�XQGHU�FRQVLGHUDWLRQ���$Q�(DVW�:HVW�URDG�LQWHUQDO�WR�WKH�6SRNDQH�7ULEH�VLWH��QHDU�WKH�VLWH¶V�
VRXWKZHVW�FRUQHU��FRXOG�SURYLGH�D�FRQQHFWLRQ�DQG�DFFHVV�WR�WKH�SURSHUW\�ZHVW�RI�WKH�VXEMHFW�VLWH���
$GGLWLRQDOO\��D�QRUWK�VRXWK�URDGZD\�FRXOG�IHDVLEOH�EH�FRQVWUXFWHG�IURP�WKH�(DVW�:HVW�FRQQHFWLRQ�
SUHYLRXVO\�GLVFXVVHG�QRUWK�WR�LQWHUVHFW�DQG�FRQQHFW�WR�D�IXWXUH�H[WHQVLRQ�RI��WK�$YH��
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�� &8008/$7,9(�$1$/<6,6�

����� �����3LSHOLQH�&RQGLWLRQV�

7KH�<HDU� �����%DVH�9ROXPHV�ZHUH� FDOFXODWHG� EDVHG� RQ� WKH� ����� YROXPHV�ZLWK� SLSHOLQH� SURMHFWV� DQG�
JURZWK�SURMHFWHG�E\� WKH�657&�UHJLRQDO� WUDYHO�GHPDQG�PRGHOV�� �$�FRPSDULVRQ�ZDV�PDGH�EHWZHHQ� WKH�
�����PRGHO�DQG�WKH������³ZLWKRXW�6SRNDQH�7ULEH�/DQG�8VH´�PRGHO��7KH�SURMHFWHG�EDFNJURXQG�DQQXDO�
JURZWK�EHWZHHQ������DQG������ZDV�GHWHUPLQHG�WR�EH���������8VLQJ�WKLV�UDWH��WKH������YROXPHV��ZKLFK�
DFFRXQWHG�IRU�DOO�SURMHFWV�FXUUHQWO\�DSSURYHG�DQG�LQ�WKH�³SLSHOLQH´�IRU�FRQVWUXFWLRQ��ZHUH�SURMHFWHG����
\HDUV�DKHDG�DV�WKH������EDVH�YROXPHV��DV�VKRZQ�LQ�)LJXUH������7KH�RSHUDWLRQV�LQ�WKH������IRUHFDVW�\HDU�
DFURVV�WKH�H[LVWLQJ�QHWZRUN�DUH�SURYLGHG�LQ�7DEOH�����7KLV�WDEOH�LOOXVWUDWHV�WKDW�WKH�FXUUHQW�QHWZRUN�ZLOO�
EH�GHILFLHQW�DW�VHYHUDO�LQWHUVHFWLRQV�EDVHG�RQ�SURMHFWHG�JURZWK�UDWHV�DQG�DSSURYHG�SURMHFWV���

7DEOH������/HYHO�RI�6HUYLFH�IRU������3LSHOLQH�30�3HDN�+RXU�&RQGLWLRQV�

�([FHVVLYH�'HOD\�

����� �����:LWK�3URMHFW��$OWHUQDWLYHV������	�����

)URP�WKLV�SODWIRUP�RI�WKH�FDOFXODWHG������EDVH�YROXPHV��HDFK�RI�WKH�DOWHUQDWLYH�EXLOGRXW�YROXPHV�ZHUH�
DGGHG�DQG�WKH�QHWZRUN�HYDOXDWHG�WR�GHWHUPLQH�WKH�SURMHFW¶V�LPSDFW�RQ�WKH�/26�RI�WKH�LQWHUVHFWLRQV��������
:LWK�3URMHFW�YROXPHV�DUH�VKRZQ�LQ�)LJXUHV���������� �7KH�LQWHUVHFWLRQV�ZLWK�OHYHOV�RI�VHUYLFH�GURSSLQJ�
EHORZ�µ'¶�ZHUH�PLWLJDWHG�WR�EULQJ�WKHP�LQWR�FRPSOLDQFH�ZLWK�WKH�DSSURSULDWH�DJHQF\�UHTXLUHPHQWV��)RU�
:6'27�IDFLOLWLHV��+Z\����65�������VXIILFLHQW�PLWLJDWLRQ�ZDV�UHTXLUHG�WR�EULQJ�WKH�LQWHUVHFWLRQ�EDFN�WR�
WKH�/26�SURMHFWHG�XQGHU������EDVH�FRQGLWLRQV��VHH�WDEOH�������

$V�VKRZQ�LQ�7DEOH�����WKH�DGGLWLRQ�RI�WKH�SURSRVHG�GHYHORSPHQW�XQGHU�$OWHUQDWLYH���EULQJV�DOO�+Z\���
VWXG\� LQWHUVHFWLRQV� WR� IDLOLQJ� OHYHOV� RI� VHUYLFH�� EDVHG� RQ� WKH� QHWZRUN� DQG� LQWHUVHFWLRQ� OD\RXW�� � )XUWKHU�
IDLOXUHV�DUH�SURMHFWHG�RQ�&UDLJ�5RDG�QRUWK�DQG�VRXWK�RI�+Z\�����%DVHG�RQ�WKH�PLWLJDWLRQ�WDEOH�DV�VKRZQ�
LQ�7DEOH�����E\�DGGLQJ�RU�HQKDQFLQJ�VLJQDOV�DQG�RU�URXQGDERXWV�DW�DIIHFWHG�LQWHUVHFWLRQV�DQG�PRGLI\LQJ�
WKH�ODQH�XVDJH�DW�XQVLJQDOL]HG�LQWHUVHFWLRQV��WKH�RSHUDWLRQV�DUH�LPSURYHG�ZLWKLQ�FRPSOLDQW�UDQJHV��1RWH�
WKDW� WKH�/26�DW�+Z\���&UDLJ� DQG�+Z\���+D\IRUG�� WKRXJK� VWLOO� DW�/26�)�� DUH� LPSURYHG�RYHU� WKH������
EDVH�FRQGLWLRQV�VKRZQ�LQ�7DEOH�����'HWDLOHG�GHVFULSWLRQV�RI�WKH�VXJJHVWHG�PLWLJDWLRQV�IRU�DOO�DOWHUQDWLYHV�
DUH�LQFOXGHG�DW�WKH�HQG�RI�WKLV�VHFWLRQ����
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$OWHUQDWLYH���IRUHFDVWV�ORZHU�ODQG�XVH�WULS�JHQHUDWLRQ�WKDQ�WKH�ILUVW�DOWHUQDWLYH��UHVXOWLQJ�LQ�OHVVHU�LPSDFW�
FRPSDUHG�WR�$OWHUQDWLYH�����$V�VKRZQ�LQ�7DEOH�����LWV�LPSDFW�RQ�WKH�V\VWHP�ZDV�IHOW�PDLQO\�RQ�+Z\����
IURP� +D\IRUG� 5RDG� WR� WKH� 0LGGOH� $FFHVV�� � 0LWLJDWLRQ� UHVXOWV� DUH� VXPPDUL]HG� LQ� 7DEOH� ���� GHWDLOHG�
PLWLJDWLRQV�GHVFULSWLRQV�DUH�SURYLGHG�DW�WKH�HQG�RI�WKLV�VHFWLRQ��

7DEOH�����/HYHO�RI�6HUYLFH�IRU������ZLWK�3URMHFW�30�3HDN�+RXU�&RQGLWLRQV�$OWHUQDWLYH���
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$OWHUQDWLYH���LV�SURMHFWHG�WR�JHQHUDWH�WKH�IHZHVW�WULSV�RI�WKH�WKUHH�DOWHUQDWLYHV��VHH�7DEOH����IRU�UHVXOWLQJ�
OHYHOV� RI� VHUYLFH��� � $V� VXFK�� PXFK� RI� WKH� PLWLJDWLRQ� ZDV� UHGXFHG� RQO\� WR� ZKDW� ZDV� QHFHVVDU\� IRU�
FRPSOLDQFH� ZLWK� /26� UHTXLUHPHQWV�� � 0RVW� QRWDEO\�� ZKHUHDV� FURVVLQJ� PRYHPHQWV� RQWR� +Z\�� �� IURP��
/XQGVWURP�ZHUH�HOLPLQDWHG�IRU�SUHYLRXV�DOWHUQDWLYHV��WKH\�ZHUH�UHWDLQHG�IRU�$OWHUQDWLYH����
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�([FHVVLYH�'HOD\�
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����� �����:LWK�3URMHFW��$OWHUQDWLYHV������	����0LWLJDWLRQV�DQG�'HVFULSWLRQV�
/LVWHG�EHORZ�DUH�LPSURYHPHQWV�UHFRPPHQGHG�IRU�FRQVLGHUDWLRQ�WR�UHGXFH�WUDIILF�LPSDFWV�DVVRFLDWHG�ZLWK�
WKH� VXEMHFW�SURMHFW�� �7KH�SURMHFW¶V� UHFRPPHQGHG�SURSRUWLRQDO� VKDUH�FRQWULEXWLRQ� IRU� HDFK�PLWLJDWLRQ� LV�
DOVR�OLVWHG���7KH�SURSRUWLRQDO�VKDUH�IRU�RII�VLWH�LQWHUVHFWLRQV�LV�FDOFXODWHG�E\�GLYLGHG�WKH�SURMHFW�JHQHUDWHG�
WUDIILF�YROXPH�E\�WKH�WRWDO�LQWHUVHFWLRQ�YROXPH�IRU�HDFK�UHVSHFWLYH�VFHQDULR��

�����$OWHUQDWLYH���0LWLJDWLRQV��

� +Z\�����&UDLJ�� ,QVWDOO�WUDIILF�VLJQDO�DQG�ZLGHQ�LPSURYH�LQWHUVHFWLRQ�DSSURDFKHV�WR�LQFOXGH�GXDO�
(%��1%�DQG�6%�OHIW�WXUQ�ODQHV�DQG�D��QG�1%�WKUX�ODQH���$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�
URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� )���������)������

� +Z\�����/XQGVWURP� 5HVWULSH�DQG�ZLGHQ�DSSURDFKHV�WR�DFFRPPRGDWH�H[FOXVLYH�1%�DQG�6%�ULJKW�
WXUQ�ODQHV���$OWHUQDWLYHO\��FRQVLGHU�UHVWULFWLRQ�RI�1%�DQG�6%�OHIW�WXUQ�PRYHPHQWV�DQG�LQVWDOODWLRQ�
RI�(%�:%�ULJKW�WXUQ�ODQHV�
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� )��Q�D������(�������DOWHUQDWLYH�±�WXUQ�UHVWULFWLRQ��

� +Z\� �� �� /DZVRQ� 0RGLI\� WKH� VLJQDO� WLPLQJ�� � 0RGLI\� DQG� ZLGHQ� 1%� DQG� 6%� DSSURDFKHV� DV�
QHFHVVDU\�WR�SURYLGH�GHGLFDWHG�OHIW�WXUQ�ODQHV���
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
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� +Z\�����+D\IRUG�� �2SWLPL]H�VLJQDO�WLPLQJ�DQG�FRQVLGHU�FRQYHUWLQJ�WKH�LQVLGH�6%�WKUX�ODQH�WR�D�
�QG�6%�OHIW�WXUQ�ODQH���:LGHQ�WKH�(%�DQG�1%�DSSURDFKHV�IRU�H[FOXVLYH�ULJKW�WXUQ�ODQHV���5HVWULSH�
WKH�ZLGH�SDYHG�PHGLDQ�IRU�D��QG�:%�OHIW�WXUQ�ODQH���$GG��QG�1%�OHIW�WXUQ�ODQH���$GG�D��UG�:%�WKUX�
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� +Z\�����)DLUFKLOG�$)%���0RGLI\�VLJQDO�WLPLQJ���$GG�1%�OHIW�WXUQ�ODQH�DQG�:%�WKUX�ODQH��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
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� &UDLJ���6L[WK�$YH����:LGHQ�WKH�LQWHUVHFWLRQ�DSSURDFK�WR�SURYLGH�DQG�H[FOXVLYH�1%�ULJKW�WXUQ�ODQH�
RU�FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
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� +Z\� �� �� 0LGGOH� 'ULYHZD\�� � ,QVWDOO� WUDIILF� VLJQDO� DQG� DSSURDFK� LPSURYHPHQWV� �6%� 0LGGOH�
'ULYHZD\���LQVWDOO�D�:%�ULJKW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� �����
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� &UDLJ���1RUWK�'ULYHZD\����&RQVLGHU�DGGLQJ�D��QG�1%�WKUX�ODQH���,I�WKLV�LPSURYHPHQW�LV�FKRVHQ�LW�
LV� UHFRPPHQGHG� WKDW� WKH� �QG� 1%� WKUX� ODQH� EH� FRQWLQXRXV� IURP� +LJKZD\� �� WR� �WK� $YH��
$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW�ZKLFK�ZRXOG�DOVR�DFKLHYH�D�VDWLVIDFWRU\�OHYHO�
RI�VHUYLFH��
3URMHFW�3URSRUWLRQDO�6KDUH�� �����
5HVXOWLQJ�/26�	�'HOD\��VHF��� (��������%�����
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� +Z\�����/XQGVWURP� 5HVWULSH�DQG�ZLGHQ�DSSURDFKHV�WR�DFFRPPRGDWH�H[FOXVLYH�1%�DQG�6%�ULJKW�
WXUQ�ODQHV���&RQVLGHU�UHVWULFWLQJ�1%�6%�OHIW�WXUQV�DQG�DGGLQJ�(%�:%�ULJKW�WXUQ�ODQHV�
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���'������

� +Z\�����/DZVRQ�0RGLI\�WKH�VLJQDO�WLPLQJ���5HFRQILJXUH�1�6�DSSURDFKHV���
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���'������

� +Z\�����*DUILHOG� 2SWLPL]H�VLJQDO�WLPLQJ��$GG�(%�ULJKW�WXUQ�ODQH��DGG�VHSDUDWH�1%�OHIW�WXUQ�ODQH��
UHFRQILJXUH�6%�DSSURDFK�
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
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5HVXOWLQJ�/26�	�'HOD\��VHF���'������
� +Z\�����+D\IRUG���&RQYHUW�WKH�LQVLGH�6%�WKUX�ODQH�WR�D��QG�6%�OHIW�WXUQ�ODQH���

3URMHFW�3URSRUWLRQDO�6KDUH�� �����
5HVXOWLQJ�/26�	�'HOD\��VHF��� )�������

� &UDLJ���65�������,QVWDOO�WUDIILF�VLJQDO�RU�FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���%��������%�������URXQGDERXW��

� +Z\�����)DLUFKLOG�$)%���0RGLI\�VLJQDO�WLPLQJ���$GG�1%�OHIW�WXUQ�ODQH�DQG�:%�WKUX�ODQH��
3URMHFW�3URSRUWLRQDO�6KDUH�� �����
5HVXOWLQJ�/26�	�'HOD\��VHF���'�������

� +Z\� �� �� 0LGGOH� 'ULYHZD\�� � ,QVWDOO� WUDIILF� VLJQDO� DQG� DSSURDFK� LPSURYHPHQWV� �6%� 0LGGOH�
'ULYHZD\���LQVWDOO�D�:%�ULJKW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� �����
5HVXOWLQJ�/26�	�'HOD\��VHF���'��������(�������URXQGDERXW��

5HJDUGLQJ�FRQJHVWLRQ�DW�+Z\���+D\IRUG��LW�LV�ZRUWK�QRWLQJ�WKDW�GHYHORSPHQW�RI�DQ�DOWHUQDWLYH�HDVW�ZHVW�
URXWH� WKURXJK�$LUZD\�+HLJKWV� DORQJ� WKH� DOLJQPHQW� RI� ��VW�$YH�� LV� XQGHU� FRQVLGHUDWLRQ� E\� WKH�&LW\� RI�
$LUZD\�+HLJKWV��:6'27�6SRNDQH�&RXQW\�DQG�WKH�&LW\�RI�6SRNDQH���7KH�LQWHQW�RI�WKLV�DOWHUQDWLYH�URXWH�
LV� WR�UHGXFH�WKURXJK�YROXPHV�RQ�+:<���RQ�WKH�:HVW�3ODLQV�� �1RWH�� WKDW�DW� WKH� WLPH�RI�SXEOLVKLQJ� WKLV�
UHSRUW� WKH� ��VW� $YH�� SURMHFW� KDV� QRW� EHHQ� RIILFLDOO\� DGRSWHG� E\� WKH� DJHQFLHV� LQYROYHG� RU� DGGHG� WR� WKH�
UHJLRQDO� WUDQVSRUWDWLRQ� LPSURYHPHQW� SODQ� OLVW� RI� SURMHFWV�� � ,I� WKH� ��VW� $YH�� E\�SDVV� LV� DFFHSWHG� DQG�
DGRSWHG� E\� WKH� LPSDFWHG� DJHQFLHV� �:6'27�� &LW\� RI� $LUZD\� +HLJKWV�� 6SRNDQH� &RXQW\� DQG� &LW\� RI�
6SRNDQH��WKH�6SRNDQH�7ULEH�:HVW�3ODLQV�SURMHFW�FRXOG�FRQVLGHU�PDNH�D�IDLU�VKDUH�FRQWULEXWLRQ�WR�WKH���VW

$YH��SURMHFW�LQ�OLHX�RI�LPSURYHPHQWV�DW�+Z\���+D\IRUG��
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�� &21&/86,216�

%DVHG�XSRQ�WKH�WHFKQLFDO�DQDO\VLV�DQG�PLWLJDWLRQ�UHFRPPHQGDWLRQV�SUHVHQWHG�KHUHLQ��VXIILFLHQW�FDSDFLW\�
ZLOO� EH� DYDLODEOH� WR� DFFRPPRGDWH� 6SRNDQH� 7ULEH¶V� :HVW� 3ODLQV� GHYHORSPHQW� SURYLGHG� WKDW� FHUWDLQ�
URDGZD\�DQG�LQWHUVHFWLRQV�LPSURYHPHQWV�DUH�PDGH����

7KH� RSHUDWLRQDO� DQDO\VLV� SHUIRUPHG� IRU� WKH� WKUHH� SURMHFW� DOWHUQDWLYHV� DQG� YDULRXV� SKDVHV� ZLWKLQ�
$OWHUQDWLYH� �� LQGLFDWH� WKDW� WKHUH� DUH� VRPH� VWXG\� LQWHUVHFWLRQ� ORFDWLRQV� WKDW� PD\� H[SHULHQFH� DQ�
XQDFFHSWDEOH�GHOD\�DQG�/26�LI�LPSURYHPHQWV�DUHQ¶W�LPSOHPHQWHG����

7KH�WDEOH�EHORZ�LQGLFDWHV�LQWHUVHFWLRQV�WKDW�DUH�H[SHULHQFLQJ�VXEVWDQGDUG�/26�DQG�YHKLFXODU�GHOD\��XQGHU�
HDFK�$OWHUQDWLYH� OLVWHG� WKH� �VW� SKDVH� DQG� \HDU� GXULQJ� WKH� FRXUVH� RI� GHYHORSPHQW� RI� WKH� VLWH�ZKHUH� WKH�
LQWHUVHFWLRQ�/26�GURSV�WR�VXEVWDQGDUG�OHYHOV�LV�LQGLFDWHG��

7DEOH�����,QWHUVHFWLRQ�6XEVWDQGDUG�/HYHO�RI�6HUYLFH�

� $FFHSWDEOH�/26�IRU�DOWHUQDWLYH�QRWHG�

0LWLJDWLRQ� LPSURYHPHQWV� IRU� FRQJHVWHG� LQWHUVHFWLRQV�DUH�GLVFXVVHG� LQ� WKH� IROORZLQJ�5HFRPPHQGDWLRQV�
VHFWLRQ���5HJDUGLQJ�ELNH�DQG�SHGHVWULDQ�IDFLOLWLHV��WKHUH�DUH�OLPLWHG�IDFLOLWLHV�LQ�WKH�LPPHGLDWH�YLFLQLW\�RI�
WKH�SURMHFW�VLWH�� �3HGHVWULDQ�IDFLOLWLHV�DUH�SURYLGHG�DQG�DUH�ELNHV�DFFRPPRGDWHG�YLD� WKH�SDYHG�VKRXOGHU�
DORQJ�+Z\���HDVW�RI�&UDLJ�5G��3HGHVWULDQ�DQG�ELNH� IDFLOLWLHV�DUH�SURYLGHG�DORQJ�PXFK�RI� WKH� URDGZD\�
QHWZRUN� ZLWKLQ� WKH� GHYHORSHG� SRUWLRQV� RI� $LUZD\� +HLJKWV� WR� WKH� HDVW� RI� WKH� SURMHFW� VLWH�� 7KH� WUDIILF�
LPSDFWV�RI�WKH�SURMHFW�DUH�QRW�H[SHFWHG�WR�KDYH�VLJQLILFDQW�QHJDWLYH�LPSDFW�RQ�QRQ�PRWRUL]HG�XVHUV���7KH�
DGGLWLRQ�RI�IURQWDJH�LPSURYHPHQWV��VLGHZDONV�DQG�WUDLOV��ZLOO�HQKDQFH�ELNH�DQG�SHGHVWULDQ�IDFLOLWLHV�DQG�
DFFRPPRGDWLRQ�DGMDFHQW�WR�WKH�SURMHFW�VLWH��
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7UDQVLW�VHUYLFH�LV�SURYLGHG�WR�$LUZD\�+HLJKWV�E\�6SRNDQH�7UDQVLW�$XWKRULW\��67$��YLD�5RXWH�����7KLV�
URXWH�WHUPLQDWHV�ZLWKLQ�WKH�&LW\�RI�6SRNDQH�DW�WKH�GRZQWRZQ�WUDQVLW�SOD]D�DQG�PDNHV�VWRSV��DW�WKH�$LUZD\�
+HLJKWV�3DUN�	�5LGH�ZHVW�RI�+Z\���/DZVRQ�DQG�ZLWKLQ�)DLUFKLOG�$LU�)RUFH�%DVH��VHYHQ�GD\V�D�ZHHN���
'XULQJ� SHDN� SHULRG� EXVVHV� RSHUDWH�ZLWK� RQH�KDOI� KRXU� KHDGZD\V� DQG� RII� SHDN� SHULRGV� KDYH� RQH�KRXU�
KHDGZD\V����
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�� 5(&200(1'$7,216�

0LWLJDWLRQ� UHFRPPHQGDWLRQV� DUH� VXPPDUL]HG� EHORZ� IRU� HDFK� SURMHFW� DOWHUQDWLYH�� � $W� ORFDWLRQV� ZKHUH�
WUDIILF� VLJQDOL]DWLRQ� LV� UHFRPPHQGHG��D� VLJQDO�ZDUUDQW�DQDO\VLV�ZDV�FRPSOHWHG� WR�DLG� LQ�GHWHUPLQLQJ� LI�
VLJQDOL]DWLRQ�ZDV�DQ�DSSURSULDWH�LPSURYHPHQW�DOWHUQDWLYH�WR�FRQVLGHU��

7KH�RII�VLWH�LPSURYHPHQWV�QRW�FRQWLJXRXV�ZLWK�WKH�SURMHFW�VLWH�VKRXOG�EH�FRQVWUXFWHG�LQ�D�SKDVHG�PDQQHU�
VR� WKDW� WKH\� DUH� LQVWDOOHG� DW� WKH� DSSURSULDWH� WLPH� DQG� URXJKO\� FRUUHVSRQGLQJ� WR� WKH� SKDVH� RI� SURMHFW�
GHYHORSPHQW�EHLQJ�XQGHUWDNHQ��

)RU� RII�VLWH� LPSURYHPHQWV� WKDW� DUH� QRW� FRQWLJXRXV� ZLWK� WKH� SURMHFW� VLWH� RU� UHODWHG� WR� VLWH� DFFHVV�� WKH�
6SRNDQH�7ULEH� VKRXOG� FRQWULEXWH� LWV� SURSRUWLRQDO� VKDUH� RI� WKH� FRVW� UHTXLUHG� WR� FRQVWUXFW� WKH� LGHQWLILHG�
LPSURYHPHQWV��

5HFRPPHQG� LPSURYHPHQWV� DUH� VXPPDUL]HG�EHORZ�DORQJ�ZLWK� WKH�SURMHFW¶V� HVWLPDWHG�SURSRUWLRQDO� IDLU�
VKDUH�FRQWULEXWLRQ��

$OWHUQDWLYH���

������3KDVH����0LWLJDWLRQV��

� +Z\�����&UDLJ�� ,QVWDOO� WUDIILF� VLJQDO� DQG� ZLGHQ� WKH� 1%� DQG� 6%� DSSURDFKHV� WR� SURYLGH� DQG�
H[FOXVLYH�OHIW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� &��������$�����

� +Z\�����+D\IRUG�� �2SWLPL]H�VLJQDO�WLPLQJ�DQG�FRQVLGHU�FRQYHUWLQJ�WKH�LQVLGH�6%�WKUX�ODQH�WR�D�
�QG�6%�OHIW�WXUQ�ODQH����
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���'������

� &UDLJ���65�������,QVWDOO�WUDIILF�VLJQDO�RU�FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� %��������$������URXQGDERXW��

� +Z\� �� �� 0LGGOH� 'ULYHZD\�� � ,QVWDOO� WUDIILF� VLJQDO� DQG� DSSURDFK� LPSURYHPHQWV� �6%� 0LGGOH�
'ULYHZD\���LQVWDOO�D�:%�ULJKW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� �����
5HVXOWLQJ�/26�	�'HOD\��VHF��� $�����

������3KDVH����0LWLJDWLRQV��

� +Z\�����&UDLJ�� ,QVWDOO�WUDIILF�VLJQDO�DQG�ZLGHQ�LPSURYH�LQWHUVHFWLRQ�DSSURDFKHV�WR�LQFOXGH�GXDO�
(%��1%�DQG�6%�OHIW�WXUQ�ODQHV�DQG�D��QG�1%�WKUX�ODQH���$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�
URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� '��������%������

� +Z\�����/XQGVWURP� 5HVWULSH�DQG�ZLGHQ�DSSURDFKHV�WR�DFFRPPRGDWH�H[FOXVLYH�1%�DQG�6%�ULJKW�
WXUQ�ODQHV�
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� )������

� +Z\�����+D\IRUG�� �2SWLPL]H�VLJQDO�WLPLQJ�DQG�FRQVLGHU�FRQYHUWLQJ�WKH�LQVLGH�6%�WKUX�ODQG�WR�D�
�QG�6%�OHIW�WXUQ�ODQH���5HVWULSH�WKH�ZLGH�SDYHG�PHGLDQ�IRU�D��QG�:%�OHIW�WXUQ�ODQH���$OWHUQDWLYHO\��
ZLGHQ�WKH�(%�DQG�1%�DSSURDFKHV�IRU�H[FOXVLYH�ULJKW� WXUQ� ODQHV�DORQJ�ZLWK�DGGLQJ� WKH��QG�:%�
OHIW�WXUQ�ODQH����
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� (��������'�������DOWHUQDWLYH��
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� &UDLJ���65�������,QVWDOO�WUDIILF�VLJQDO�RU�FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���%��������$������URXQGDERXW��

� +Z\� �� �� 0LGGOH� 'ULYHZD\�� � ,QVWDOO� WUDIILF� VLJQDO� DQG� DSSURDFK� LPSURYHPHQWV� �6%� 0LGGOH�
'ULYHZD\���LQVWDOO�D�:%�ULJKW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� �����
5HVXOWLQJ�/26�	�'HOD\��VHF��� '��������%�������URXQGDERXW��

������3KDVH����0LWLJDWLRQV��

� +Z\�����&UDLJ�� ,QVWDOO�WUDIILF�VLJQDO�DQG�ZLGHQ�LPSURYH�LQWHUVHFWLRQ�DSSURDFKHV�WR�LQFOXGH�GXDO�
(%��1%�DQG�6%�OHIW�WXUQ�ODQHV�DQG�D��QG�1%�WKUX�ODQH���$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�
URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� '��������'�������URXQGDERXW��

� +Z\�����/XQGVWURP� 5HVWULSH�DQG�ZLGHQ�DSSURDFKHV�WR�DFFRPPRGDWH�H[FOXVLYH�1%�DQG�6%�ULJKW�
WXUQ�ODQHV�
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� )�������

� +Z\�����*DUILHOG� 2SWLPL]H�VLJQDO�WLPLQJ�
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� '������

� +Z\�����+D\IRUG�� �2SWLPL]H�VLJQDO�WLPLQJ�DQG�FRQVLGHU�FRQYHUWLQJ�WKH�LQVLGH�6%�WKUX�ODQG�WR�D�
�QG�6%�OHIW�WXUQ�ODQH���:LGHQ�WKH�(%�DQG�1%�DSSURDFKHV�IRU�H[FOXVLYH�ULJKW�WXUQ�ODQHV���5HVWULSH�
WKH�ZLGH�SDYHG�PHGLDQ�IRU�D��QG�:%�OHIW�WXUQ�ODQH���$GG��QG�1%�OHIW�WXUQ�ODQH���$OWHUQDWLYHO\��DGG�
D��QG�1%�OHIW�WXUQ�ODQH�DQG�D�:%�DX[LOLDU\�ODQH���
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� )��������'�������DOWHUQDWLYH��

� &UDLJ���65�������,QVWDOO�WUDIILF�VLJQDO�RU�FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���%��������%�������URXQGDERXW��

� +Z\� �� �� 0LGGOH� 'ULYHZD\�� � ,QVWDOO� WUDIILF� VLJQDO� DQG� DSSURDFK� LPSURYHPHQWV� �6%� 0LGGOH�
'ULYHZD\���LQVWDOO�D�:%�ULJKW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� �����
5HVXOWLQJ�/26�	�'HOD\��VHF���'��������(�������URXQGDERXW�

� &UDLJ���6L[WK�$YH����:LGHQ�WKH�LQWHUVHFWLRQ�DSSURDFK�WR�SURYLGH�DQG�H[FOXVLYH�1%�ULJKW�WXUQ�ODQH��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���'������

6XJJHVWHG�LQWHUVHFWLRQ�ODQH�JHRPHWU\�IRU�$OW�����3+���EXLOGRXW�FRQGLWLRQV��DW�0LGGOH�'Z\��+Z\���DQG�
&UDLJ� 5G��+Z\��� FDQ� EH� VHHQ� RQ� )LJXUH� ���� � 1RWH� WKDW� DW� WKH� GHVLJQ� VWDJH� FRQVLGHUDWLRQ� RI� RU�
DFFRPPRGDWLRQ�IRU�D�IXWXUH��WK�OHJ��VRXWKHUO\�OHJ��RI�WKH�0LGGOH�'Z\��+Z\���VKRXOG�EH�H[DPLQHG��

$OWHUQDWLYH��

5HFRPPHQG� LPSURYHPHQWV� DUH� VXPPDUL]HG� EHORZ� DORQJ� ZLWK� WKH� HVWLPDWHG� SURSRUWLRQDO� IDLU� VKDUH�
FRQWULEXWLRQ��

� +Z\�����&UDLJ�� ,QVWDOO� WUDIILF� VLJQDO� DQG� ZLGHQ� WKH� 1%� DQG� 6%� DSSURDFKHV� WR� SURYLGH� DQG�
H[FOXVLYH�OHIW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF��� &��������$�����
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� +Z\��� ��+D\IRUG�� �2SWLPL]H�VLJQDO� WLPLQJ�DQG�FRQYHUW� WKH� LQVLGH�6%�WKUX�ODQH�WR�D��QG�6%�OHIW�
WXUQ�ODQH����
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���'������

� &UDLJ���65�������,QVWDOO�WUDIILF�VLJQDO�RU�FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���%��������$������URXQGDERXW��

� +Z\� �� �� 0LGGOH� 'ULYHZD\�� � ,QVWDOO� WUDIILF� VLJQDO� DQG� DSSURDFK� LPSURYHPHQWV� �6%� 0LGGOH�
'ULYHZD\���LQVWDOO�D�:%�ULJKW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� �����
5HVXOWLQJ�/26�	�'HOD\��VHF���&��������$������URXQGDERXW��

$OWHUQDWLYH��

5HFRPPHQG� LPSURYHPHQWV� DUH� VXPPDUL]HG� EHORZ� DORQJ� ZLWK� WKH� HVWLPDWHG� SURSRUWLRQDO� IDLU� VKDUH�
FRQWULEXWLRQ��

� +Z\�����&UDLJ�� ,QVWDOO� WUDIILF� VLJQDO� DQG� ZLGHQ� WKH� 1%� DQG� 6%� DSSURDFKHV� WR� SURYLGH� DQG�
H[FOXVLYH�OHIW�WXUQ�ODQH��$OWHUQDWLYHO\��FRQVLGHU�LQVWDOODWLRQ�RI�D�URXQGDERXW��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
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+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���+Z\����	�&UDLJ�5RDG� ���������

([LVWLQJ�30�3HDN�+RXU�&RQGLWLRQV 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� �� ���� �� �� ��� �� �� � �� �� � ��
6LJQ�&RQWURO )UHH )UHH 6WRS 6WRS
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� �� ���� �� �� ��� �� �� � �� �� � ��
3HGHVWULDQV
/DQH�:LGWK��IW�
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3HUFHQW�%ORFNDJH
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F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� (%�� (%�� :%�� :%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� ��� ��� �� �� ��� ��� ��� ��
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/DQH�/26 % % ' &
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,QWHUVHFWLRQ�6XPPDU\
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$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���+Z\����	�/DZVRQ�6W ���������

([LVWLQJ�30�3HDN�+RXU�&RQGLWLRQV 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� �� ���� �� �� ��� �� �� �� �� �� �� ��
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ���� ���� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� �� ���� �� �� ��� �� �� �� �� �� �� ��
5725�5HGXFWLRQ��YSK� � � � � � � � � �� � � ��
/DQH�*URXS�)ORZ��YSK� �� ���� � �� ��� � � �� �� � �� �
+HDY\�9HKLFOHV���� �� �� �� �� �� �� �� �� �� �� �� ��
7XUQ�7\SH 3URW 3URW 3HUP 3HUP 3HUP 3HUP
3URWHFWHG�3KDVHV � � � � � �
3HUPLWWHG�3KDVHV � � � �
$FWXDWHG�*UHHQ��*��V� ��� ���� ���� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ��� ���� ���� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� �� ���� ��� ���� ��� ��� ��� ���
Y�V�5DWLR�3URW ���� F���� ���� F����
Y�V�5DWLR�3HUP F���� ���� ���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ��� ���� ���� ���� ����
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ��� ��� ��� ��� ��� ��� ��� ���
'HOD\��V� ���� ���� ���� ��� ���� ���� ���� ����
/HYHO�RI�6HUYLFH ' % & $ & & & &
$SSURDFK�'HOD\��V� ���� ���� ���� ����
$SSURDFK�/26 % % & &

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ���� +&0�/HYHO�RI�6HUYLFH %
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ���� 6XP�RI�ORVW�WLPH��V� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ����� ,&8�/HYHO�RI�6HUYLFH %
$QDO\VLV�3HULRG��PLQ� ��
F����&ULWLFDO�/DQH�*URXS



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���+Z\����	�*DUILHOG�6W� ���������

([LVWLQJ�30�3HDN�+RXU�&RQGLWLRQV 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� �� ���� � �� ��� ��� �� � �� �� � ��
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ���� ���� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� �� ���� � �� ���� ��� �� � ��� ��� � ��
5725�5HGXFWLRQ��YSK� � � � � � �� � �� � � � ��
/DQH�*URXS�)ORZ��YSK� �� ���� � �� ���� �� � �� � � ��� ��
+HDY\�9HKLFOHV���� �� �� �� �� �� �� �� �� �� �� �� ��
7XUQ�7\SH 3URW 3URW 3HUP 3HUP 3HUP 3HUP
3URWHFWHG�3KDVHV � � � � � �
3HUPLWWHG�3KDVHV � � � �
$FWXDWHG�*UHHQ��*��V� ��� ���� ��� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ��� ���� ��� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ���� ��� ���� ��� ��� ��� ���
Y�V�5DWLR�3URW F���� F���� ���� ����
Y�V�5DWLR�3HUP ���� ���� F���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ��� ���� ���� ����
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ��� ��� ��� ��� ��� ��� ��� ���
'HOD\��V� ���� ���� ���� ���� ��� ���� ���� ����
/HYHO�RI�6HUYLFH ' % ' % $ & & &
$SSURDFK�'HOD\��V� ���� ���� ���� ����
$SSURDFK�/26 % % & &

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ���� +&0�/HYHO�RI�6HUYLFH %
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ���� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ����� ,&8�/HYHO�RI�6HUYLFH %
$QDO\VLV�3HULRG��PLQ� ��
F����&ULWLFDO�/DQH�*URXS



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���+Z\����	�+D\IRUG�5G� ���������

([LVWLQJ�30�3HDN�+RXU�&RQGLWLRQV 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� ��� ��� �� ��� ��� ��� �� ��� ��� ��� ��� ���
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ��� ���� ��� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� ��� ���� �� ��� ��� ��� �� ��� ��� ��� ��� ���
5725�5HGXFWLRQ��YSK� � � � � � ��� � ��� � � ��� �
/DQH�*URXS�)ORZ��YSK� ��� ���� � ��� ��� �� �� ��� � ��� ��� �
+HDY\�9HKLFOHV���� �� �� �� �� �� �� �� �� �� �� �� ��
7XUQ�7\SH 3URW 3URW 3HUP SP�SW SP�SW
3URWHFWHG�3KDVHV � � � � � � � �
3HUPLWWHG�3KDVHV � � �
$FWXDWHG�*UHHQ��*��V� ���� ���� ���� ���� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ���� ���� ���� ���� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ���� ��� ���� ��� ��� ��� ��� ���
Y�V�5DWLR�3URW F���� F���� ���� ���� ���� ���� F���� ����
Y�V�5DWLR�3HUP ���� ���� F����
Y�F�5DWLR ���� ���� ���� ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���� ���� ���� ����
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ��� ��� ��� ��� ��� ��� ��� ��� ���
'HOD\��V� ���� ���� ���� ���� ���� ���� ���� ���� ����
/HYHO�RI�6HUYLFH ' ' ' ' & ' ' & '
$SSURDFK�'HOD\��V� ���� ���� ���� ����
$SSURDFK�/26 ' ' ' &

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ���� +&0�/HYHO�RI�6HUYLFH '
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ����� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ����� ,&8�/HYHO�RI�6HUYLFH '
$QDO\VLV�3HULRG��PLQ� ��
'HVFULSWLRQ��$GG�6%�/HIW�7XUQ�/DQH��2SWLPL]HG
F����&ULWLFDO�/DQH�*URXS



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���'HQR�5G��	�&UDLJ�5RDG� ���������

([LVWLQJ�30�3HDN�+RXU�&RQGLWLRQV 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � � �� � �� � �� �� �� �� �
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � � �� �� �� � �� �� �� �� �
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� �� ��� ��� �� �� ��
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� �� ��� ��� �� �� ��
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� ��� �� ��� �� �� �� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���� ��� ��� ���� ���� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� �� �� ��
9ROXPH�/HIW � �� � ��
9ROXPH�5LJKW � �� �� �
F6+ ��� ��� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � �
&RQWURO�'HOD\��V� ��� ��� ��� ���
/DQH�/26 $ $ $ $
$SSURDFK�'HOD\��V� ��� ��� ��� ���
$SSURDFK�/26 $ $

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���0F)DUODQH�5G��	�&UDLJ�5RDG� ���������

([LVWLQJ�30�3HDN�+RXU�&RQGLWLRQV 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � � �� � �� � �� �� �� ��� �
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � � �� � �� � �� �� �� ��� �
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ��� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� ��� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��� �� ��� �� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%�� 6%��
9ROXPH�7RWDO � �� ��� ���
9ROXPH�/HIW � �� � ��
9ROXPH�5LJKW � �� �� �
F6+ ���� ��� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � �
&RQWURO�'HOD\��V� ��� ���� ��� ���
/DQH�/26 $ % $
$SSURDFK�'HOD\��V� ��� ���� ��� ���
$SSURDFK�/26 $ %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���7KRUSH�	�&UDLJ�5RDG�(DVW ���������

([LVWLQJ�30�3HDN�+RXU�&RQGLWLRQV 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � � � � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � � � � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH � ��� �
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO � ��� �
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� ��� ��
F0�FDSDFLW\��YHK�K� ���� ��� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 6%��
9ROXPH�7RWDO ��� � ���
9ROXPH�/HIW ��� � �
9ROXPH�5LJKW � � ���
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W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� �� �� �� �� �� � �� ��
F0�FDSDFLW\��YHK�K� ���� ���� �� ��� ��� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� ��� �� ��� ��� ���
9ROXPH�/HIW �� � �� � � ���
9ROXPH�5LJKW � �� � ��� � ���
F6+ ���� ���� ���� ���� ��� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � �� ���
&RQWURO�'HOD\��V� ��� ��� ��� ��� ���� �����
/DQH�/26 $ $ ( )
$SSURDFK�'HOD\��V� ��� ��� ���� �����
$SSURDFK�/26 ( )

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� �����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� &
$QDO\VLV�3HULRG��PLQ� ��



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�)DLUFKLOG�$)% ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%7 (%5 :%/ :%7 1%/ 1%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� ��� �� ��� ��� ��� ���
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� ��� �� ��� ��� ��� ����
5725�5HGXFWLRQ��YSK� � �� � � � �
/DQH�*URXS�)ORZ��YSK� ��� �� ��� ��� ��� ����
+HDY\�9HKLFOHV���� �� �� �� �� �� ��
7XUQ�7\SH 3HUP 3URW )UHH
3URWHFWHG�3KDVHV � � � �
3HUPLWWHG�3KDVHV � )UHH
$FWXDWHG�*UHHQ��*��V� ���� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ���� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ��� ��� ��� ��� ����
Y�V�5DWLR�3URW ���� ���� F���� F����
Y�V�5DWLR�3HUP ���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ��� ��� ��� ��� ��� ���
'HOD\��V� ���� ���� ���� ���� ���� ���
/HYHO�RI�6HUYLFH & % & % & $
$SSURDFK�'HOD\��V� ���� ���� ����
$SSURDFK�/26 & & %

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ���� +&0�/HYHO�RI�6HUYLFH %
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ���� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ����� ,&8�/HYHO�RI�6HUYLFH %
$QDO\VLV�3HULRG��PLQ� ��
F����&ULWLFDO�/DQH�*URXS



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
�����WK�$YH�	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW :%/ :%5 1%7 1%5 6%/ 6%7
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � ��� ��� � ���
6LJQ�&RQWURO 6WRS )UHH )UHH
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � ��� ��� � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK� �
0HGLDQ�W\SH 7:/7/ 1RQH
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ���
Y&���VWDJH���FRQI�YRO ���
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ��� ��� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� ��� ���
F0�FDSDFLW\��YHK�K� ��� ��� ����

'LUHFWLRQ��/DQH�� :%�� 1%�� 6%�� 6%��
9ROXPH�7RWDO ��� ��� � ���
9ROXPH�/HIW ��� � � �
9ROXPH�5LJKW � ��� � �
F6+ ��� ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� �� � � �
&RQWURO�'HOD\��V� ���� ��� ��� ���
/DQH�/26 %
$SSURDFK�'HOD\��V� ���� ��� ���
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�:HVW�$FFHVV ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � ���� ��� ��� � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � ���� ���� ��� � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 7:/7/
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ���� ���
Y&���VWDJH���FRQI�YRO ����
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ���� ���� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� :%�� 6%��
9ROXPH�7RWDO ��� ��� ��� ��� ��� ���
9ROXPH�/HIW � � � � � �
9ROXPH�5LJKW � � � � ��� ���
F6+ ���� ���� ���� ���� ���� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � ��
&RQWURO�'HOD\��V� ��� ��� ��� ��� ��� ����
/DQH�/26 &
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 &

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�0LGGOH�$FFHVV ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� ���� ��� ��� ��� ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� ���� ���� ��� ��� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 7:/7/ 1RQH
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ���� ���
Y&���VWDJH���FRQI�YRO ����
Y&���VWDJH���FRQI�YRO ����
Y&X��XQEORFNHG�YRO ���� ���� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� � ��
F0�FDSDFLW\��YHK�K� ��� �� ���

'LUHFWLRQ��/DQH�� (%�� (%�� (%�� :%�� :%�� :%�� 6%�� 6%��
9ROXPH�7RWDO ��� ��� ��� ��� ��� ��� ��� ���
9ROXPH�/HIW ��� � � � � � ��� �
9ROXPH�5LJKW � � � � � ��� � ���
F6+ ��� ���� ���� ���� ���� ���� �� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ���� ����� ����
4XHXH�/HQJWK���WK��IW� ��� � � � � � (UU ��
&RQWURO�'HOD\��V� ���� ��� ��� ��� ��� ��� (UU ����
/DQH�/26 ( ) &
$SSURDFK�'HOD\��V� ��� ��� ������
$SSURDFK�/26 )

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ������
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� )
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�(DVW�$FFHVV ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � ���� ���� �� � ��
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � ���� ���� ��� � ��
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 7:/7/
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ���� ���
Y&���VWDJH���FRQI�YRO ����
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ���� ���� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� :%�� 6%��
9ROXPH�7RWDO ��� ��� ��� ��� ��� ��
9ROXPH�/HIW � � � � � �
9ROXPH�5LJKW � � � � ��� ��
F6+ ���� ���� ���� ���� ���� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � �
&RQWURO�'HOD\��V� ��� ��� ��� ��� ��� ����
/DQH�/26 &
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 &

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����1RUWK�$FFHVV�	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � �� � � � �� ��� � � ��� ���
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � �� � � � �� ��� � � ��� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 7:/7/ 7:/7/
0HGLDQ�VWRUDJH�YHK� � �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ��� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO ��� ��� ��� ���
Y&X��XQEORFNHG�YRO ��� ��� ��� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V� ��� ��� ��� ���
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� �� ��� �� ��� ��� ��� �� ���
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� 1%�� 1%�� 6%�� 6%��
9ROXPH�7RWDO ��� �� � �� ��� ��� ���
9ROXPH�/HIW ��� � � �� � � �
9ROXPH�5LJKW � �� � � � � ���
F6+ ��� ��� ���� ���� ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� �� � � � � � �
&RQWURO�'HOD\��V� ���� ��� ��� ��� ��� ��� ���
/DQH�/26 % $ $ $
$SSURDFK�'HOD\��V� ���� ��� ��� ���
$SSURDFK�/26 % $

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��
'HVFULSWLRQ��6%�5LJKW�7XUQ�/DQH�����
�



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����0LGGOH�$FFHVV�	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� �� � �� � � � �� ��� � � ��� ��
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� �� � �� � � � �� ��� � � ��� ��
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 7:/7/ 7:/7/
0HGLDQ�VWRUDJH�YHK� � �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
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F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� 1%�� 1%�� 6%��
9ROXPH�7RWDO �� �� � �� ��� ���
9ROXPH�/HIW �� � � �� � �
9ROXPH�5LJKW � �� � � � ��
F6+ ��� ��� ���� ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � �
&RQWURO�'HOD\��V� ���� ��� ��� ��� ��� ���
/DQH�/26 % $ $ $
$SSURDFK�'HOD\��V� ���� ��� ��� ���
$SSURDFK�/26 % $
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0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � � ��� � �� � �� ��� �� �� �
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � � ��� �� �� � �� ��� �� �� �
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� �� ��� ��� ��� �� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� �� ��� ��� ��� �� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� ��� �� ��� �� �� �� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� ��� ��� ��
9ROXPH�/HIW � ��� � ��
9ROXPH�5LJKW � �� ��� �
F6+ ��� ��� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� � �
&RQWURO�'HOD\��V� ���� ���� ��� ���
/DQH�/26 % % $ $
$SSURDFK�'HOD\��V� ���� ���� ��� ���
$SSURDFK�/26 % %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���0F)DUODQH�5G��	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � � �� � �� � ��� �� �� ��� �
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � � �� � �� � ��� �� �� ��� �
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ��� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� ��� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��� �� ��� �� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%�� 6%��
9ROXPH�7RWDO � ��� ��� ���
9ROXPH�/HIW � �� � ��
9ROXPH�5LJKW � �� �� �
F6+ ���� ��� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� � �
&RQWURO�'HOD\��V� ��� ���� ��� ���
/DQH�/26 $ & $
$SSURDFK�'HOD\��V� ��� ���� ��� ���
$SSURDFK�/26 $ &

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� %
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���7KRUSH�	�&UDLJ�5RDG�(DVW ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � � �� �� ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � � �� �� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH �� ��� ��
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO �� ��� ��
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� �� ��
F0�FDSDFLW\��YHK�K� ���� ��� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 6%��
9ROXPH�7RWDO ��� �� ���
9ROXPH�/HIW ��� � ��
9ROXPH�5LJKW � �� ���
F6+ ���� ���� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ����
4XHXH�/HQJWK���WK��IW� �� � ��
&RQWURO�'HOD\��V� ��� ��� ����
/DQH�/26 $ %
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� %
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���7KRUSH�	�&UDLJ ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%7 (%5 :%/ :%7 1%/ 1%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � ��� � � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � ��� � � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH � ��� �
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO � ��� �
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� �� ��
F0�FDSDFLW\��YHK�K� ���� ��� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%��
9ROXPH�7RWDO � ��� ���
9ROXPH�/HIW � ��� �
9ROXPH�5LJKW � � ���
F6+ ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� ��
&RQWURO�'HOD\��V� ��� ��� ����
/DQH�/26 $ %
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����65�����	�&UDLJ ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� �� ��� � �� ��� ��� � ��� � ��� ��� ���
6LJQ�&RQWURO )UHH )UHH 6WRS 6WRS
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� �� ��� �� �� ��� ��� � ��� � ��� ��� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ���� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� ���� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� �� �� �� �� �� � �� ��
F0�FDSDFLW\��YHK�K� ���� ���� �� ��� ��� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� ��� �� ��� ��� ���
9ROXPH�/HIW �� � �� � � ���
9ROXPH�5LJKW � �� � ��� � ���
F6+ ���� ���� ���� ���� ��� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � ��� ����
&RQWURO�'HOD\��V� ��� ��� ��� ��� ���� �����
/DQH�/26 $ $ ) )
$SSURDFK�'HOD\��V� ��� ��� ���� �����
$SSURDFK�/26 ) )

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� �����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� '
$QDO\VLV�3HULRG��PLQ� ��



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�)DLUFKLOG�$)% ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%7 (%5 :%/ :%7 1%/ 1%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� ��� �� ��� ��� ��� ���
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� ��� �� ��� ��� ��� ����
5725�5HGXFWLRQ��YSK� � �� � � � �
/DQH�*URXS�)ORZ��YSK� ��� �� ��� ��� ��� ����
+HDY\�9HKLFOHV���� �� �� �� �� �� ��
7XUQ�7\SH 3HUP 3URW )UHH
3URWHFWHG�3KDVHV � � � �
3HUPLWWHG�3KDVHV � )UHH
$FWXDWHG�*UHHQ��*��V� ���� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ���� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ��� ��� ���� ��� ����
Y�V�5DWLR�3URW ���� ���� F���� ����
Y�V�5DWLR�3HUP ���� F����
Y�F�5DWLR ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ��� ��� ��� ��� ���� ���
'HOD\��V� ���� ���� ���� ���� ���� ���
/HYHO�RI�6HUYLFH & & ' & ' $
$SSURDFK�'HOD\��V� ���� ���� ����
$SSURDFK�/26 & & %

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ���� +&0�/HYHO�RI�6HUYLFH &
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ���� 6XP�RI�ORVW�WLPH��V� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ����� ,&8�/HYHO�RI�6HUYLFH %
$QDO\VLV�3HULRG��PLQ� ��
F����&ULWLFDO�/DQH�*URXS



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
�����WK�$YH�	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW :%/ :%5 1%7 1%5 6%/ 6%7
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � ��� ��� � ���
6LJQ�&RQWURO 6WRS )UHH )UHH
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � ��� ��� � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK� �
0HGLDQ�W\SH 7:/7/ 1RQH
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ���
Y&���VWDJH���FRQI�YRO ���
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ��� ��� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� ��� ���
F0�FDSDFLW\��YHK�K� ��� ��� ���

'LUHFWLRQ��/DQH�� :%�� 1%�� 6%�� 6%��
9ROXPH�7RWDO ��� ��� � ���
9ROXPH�/HIW ��� � � �
9ROXPH�5LJKW � ��� � �
F6+ ��� ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� �� � � �
&RQWURO�'HOD\��V� ���� ��� ��� ���
/DQH�/26 %
$SSURDFK�'HOD\��V� ���� ��� ���
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�:HVW�$FFHVV ��������

�����SOXV�3URMHFW��$OW�����3+� 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � ���� ���� ��� � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � ���� ���� ��� � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 7:/7/
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ���� ���
Y&���VWDJH���FRQI�YRO ����
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ���� ���� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� :%�� 6%��
9ROXPH�7RWDO ��� ��� ��� ��� ��� ���
9ROXPH�/HIW � � � � � �
9ROXPH�5LJKW � � � � ��� ���
F6+ ���� ���� ���� ���� ���� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � ��
&RQWURO�'HOD\��V� ��� ��� ��� ��� ��� ����
/DQH�/26 &
$SSURDFK�'HOD\��V� ��� ��� ����
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3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH �� ��� ��
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO �� ��� ��
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� �� ��
F0�FDSDFLW\��YHK�K� ���� ��� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 6%��
9ROXPH�7RWDO ��� �� ���
9ROXPH�/HIW ��� � ��
9ROXPH�5LJKW � �� ���
F6+ ���� ���� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ����
4XHXH�/HQJWK���WK��IW� �� � ��
&RQWURO�'HOD\��V� ��� ��� ����
/DQH�/26 $ %
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���7KRUSH�	�&UDLJ ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%7 (%5 :%/ :%7 1%/ 1%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � ��� � � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � ��� � � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH � ��� �
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO � ��� �
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� �� ��
F0�FDSDFLW\��YHK�K� ���� ��� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%��
9ROXPH�7RWDO � ��� ���
9ROXPH�/HIW � ��� �
9ROXPH�5LJKW � � ���
F6+ ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� ��
&RQWURO�'HOD\��V� ��� ��� ����
/DQH�/26 $ %
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����65�����	�&UDLJ ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� �� ��� � �� ��� �� � ��� � ��� ��� ���
6LJQ�&RQWURO )UHH )UHH 6WRS 6WRS
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� �� ��� �� �� ��� ��� � ��� � ��� ��� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ���� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� ���� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� �� �� �� �� �� � �� ��
F0�FDSDFLW\��YHK�K� ���� ���� �� ��� ��� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� ��� �� ��� ��� ���
9ROXPH�/HIW �� � �� � � ���
9ROXPH�5LJKW � �� � ��� � ���
F6+ ���� ���� ���� ���� ��� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � �� ���
&RQWURO�'HOD\��V� ��� ��� ��� ��� ���� �����
/DQH�/26 $ $ ( )
$SSURDFK�'HOD\��V� ��� ��� ���� �����
$SSURDFK�/26 ( )

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� �����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� &
$QDO\VLV�3HULRG��PLQ� ��



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�)DLUFKLOG�$)% ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%7 (%5 :%/ :%7 1%/ 1%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� ��� �� ��� ��� ��� ���
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� ��� �� ��� ��� ��� ����
5725�5HGXFWLRQ��YSK� � �� � � � �
/DQH�*URXS�)ORZ��YSK� ��� �� ��� ��� ��� ����
+HDY\�9HKLFOHV���� �� �� �� �� �� ��
7XUQ�7\SH 3HUP 3URW )UHH
3URWHFWHG�3KDVHV � � � �
3HUPLWWHG�3KDVHV � )UHH
$FWXDWHG�*UHHQ��*��V� ���� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ���� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ��� ��� ��� ��� ����
Y�V�5DWLR�3URW ���� ���� F���� F����
Y�V�5DWLR�3HUP ���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ��� ��� ��� ��� ��� ���
'HOD\��V� ���� ���� ���� ���� ���� ���
/HYHO�RI�6HUYLFH & % & % & $
$SSURDFK�'HOD\��V� ���� ���� ����
$SSURDFK�/26 & & %

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ���� +&0�/HYHO�RI�6HUYLFH %
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ���� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ����� ,&8�/HYHO�RI�6HUYLFH %
$QDO\VLV�3HULRG��PLQ� ��
F����&ULWLFDO�/DQH�*URXS



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
�����WK�$YH�	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW :%/ :%5 1%7 1%5 6%/ 6%7
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � ��� ��� � ���
6LJQ�&RQWURO 6WRS )UHH )UHH
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � ��� ��� � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK� �
0HGLDQ�W\SH 7:/7/ 1RQH
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ���
Y&���VWDJH���FRQI�YRO ���
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ��� ��� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� ��� ���
F0�FDSDFLW\��YHK�K� ��� ��� ����

'LUHFWLRQ��/DQH�� :%�� 1%�� 6%�� 6%��
9ROXPH�7RWDO ��� ��� � ���
9ROXPH�/HIW ��� � � �
9ROXPH�5LJKW � ��� � �
F6+ ��� ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� �� � � �
&RQWURO�'HOD\��V� ���� ��� ��� ���
/DQH�/26 %
$SSURDFK�'HOD\��V� ���� ��� ���
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�:HVW�$FFHVV ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � ���� ��� ��� � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � ���� ���� ��� � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 7:/7/
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ���� ���
Y&���VWDJH���FRQI�YRO ����
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ���� ���� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� :%�� 6%��
9ROXPH�7RWDO ��� ��� ��� ��� ��� ���
9ROXPH�/HIW � � � � � �
9ROXPH�5LJKW � � � � ��� ���
F6+ ���� ���� ���� ���� ���� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � ��
&RQWURO�'HOD\��V� ��� ��� ��� ��� ��� ����
/DQH�/26 &
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 &

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�0LGGOH�$FFHVV ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� ���� ��� ��� ��� ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� ���� ���� ��� ��� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 7:/7/ 1RQH
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ���� ���
Y&���VWDJH���FRQI�YRO ����
Y&���VWDJH���FRQI�YRO ����
Y&X��XQEORFNHG�YRO ���� ���� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� � ��
F0�FDSDFLW\��YHK�K� ��� �� ���

'LUHFWLRQ��/DQH�� (%�� (%�� (%�� :%�� :%�� :%�� 6%�� 6%��
9ROXPH�7RWDO ��� ��� ��� ��� ��� ��� ��� ���
9ROXPH�/HIW ��� � � � � � ��� �
9ROXPH�5LJKW � � � � � ��� � ���
F6+ ��� ���� ���� ���� ���� ���� �� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ���� ����� ����
4XHXH�/HQJWK���WK��IW� ��� � � � � � (UU ��
&RQWURO�'HOD\��V� ���� ��� ��� ��� ��� ��� (UU ����
/DQH�/26 ( ) &
$SSURDFK�'HOD\��V� ��� ��� ������
$SSURDFK�/26 )

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ������
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� )
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�(DVW�$FFHVV ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � ���� ���� �� � ��
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � ���� ���� ��� � ��
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 7:/7/
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ���� ���
Y&���VWDJH���FRQI�YRO ����
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ���� ���� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� :%�� 6%��
9ROXPH�7RWDO ��� ��� ��� ��� ��� ��
9ROXPH�/HIW � � � � � �
9ROXPH�5LJKW � � � � ��� ��
F6+ ���� ���� ���� ���� ���� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � �
&RQWURO�'HOD\��V� ��� ��� ��� ��� ��� ����
/DQH�/26 &
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 &

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����1RUWK�$FFHVV�	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � �� � � � �� ��� � � ��� ���
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'HVFULSWLRQ��2SWLPL]HG
F����&ULWLFDO�/DQH�*URXS



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���+Z\����	�+D\IRUG�5G� ���������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� ��� ���� �� ��� ���� ��� �� ��� ��� ��� ��� ���
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� ��� ���� �� ��� ���� ��� �� ��� ��� ��� ��� ���
5725�5HGXFWLRQ��YSK� � � �� � � �� � � �� � ��� �
/DQH�*URXS�)ORZ��YSK� ��� ���� �� ��� ���� ��� �� ��� ��� ��� ��� �
+HDY\�9HKLFOHV���� �� �� �� �� �� �� �� �� �� �� �� ��
7XUQ�7\SH 3URW SP�RY 3URW SP�RY 3URW SP�RY 3URW
3URWHFWHG�3KDVHV � � � � � � � � � � �
3HUPLWWHG�3KDVHV � � �
$FWXDWHG�*UHHQ��*��V� ���� ���� ���� ��� ���� ���� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ���� ���� ���� ��� ���� ���� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ���� ��� ��� ���� ��� ��� ��� ��� ��� ���
Y�V�5DWLR�3URW F���� ���� ���� ���� F���� ���� ���� ���� F���� F���� ����
Y�V�5DWLR�3HUP ���� ���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ���� ��� ��� ���� ��� ��� ��� ��� ��� ���� ���
'HOD\��V� ����� ���� ���� ����� ���� ���� ���� ���� ���� ����� ����
/HYHO�RI�6HUYLFH ) & % ) ' % ' ' ' ) '
$SSURDFK�'HOD\��V� ���� ���� ���� ����
$SSURDFK�/26 ' ' ' (

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ���� +&0�/HYHO�RI�6HUYLFH '
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ����� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ����� ,&8�/HYHO�RI�6HUYLFH (
$QDO\VLV�3HULRG��PLQ� ��
'HVFULSWLRQ��2SWLPL]HG
F����&ULWLFDO�/DQH�*URXS



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���'HQR�5G��	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � � �� � �� � �� ��� �� �� �
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � � �� �� �� � �� ��� �� �� �
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� �� ��� ��� �� �� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� �� ��� ��� �� �� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� ��� �� ��� �� �� �� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� ��� ��� ��
9ROXPH�/HIW � �� � ��
9ROXPH�5LJKW � �� ��� �
F6+ ��� ��� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� � �
&RQWURO�'HOD\��V� ��� ���� ��� ���
/DQH�/26 $ % $ $
$SSURDFK�'HOD\��V� ��� ���� ��� ���
$SSURDFK�/26 $ %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���0F)DUODQH�5G��	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � � �� � �� � ��� �� �� ��� �
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � � �� � �� � ��� �� �� ��� �
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ��� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� ��� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��� �� ��� �� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%�� 6%��
9ROXPH�7RWDO � �� ��� ���
9ROXPH�/HIW � �� � ��
9ROXPH�5LJKW � �� �� �
F6+ ���� ��� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� � �
&RQWURO�'HOD\��V� ��� ���� ��� ���
/DQH�/26 $ % $
$SSURDFK�'HOD\��V� ��� ���� ��� ���
$SSURDFK�/26 $ %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���7KRUSH�	�&UDLJ�5RDG�(DVW ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � � �� �� ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � � �� �� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH �� ��� �
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO �� ��� �
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� �� ��
F0�FDSDFLW\��YHK�K� ���� ��� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 6%��
9ROXPH�7RWDO ��� �� ���
9ROXPH�/HIW ��� � ��
9ROXPH�5LJKW � �� ���
F6+ ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ����
4XHXH�/HQJWK���WK��IW� �� � ��
&RQWURO�'HOD\��V� ��� ��� ����
/DQH�/26 $ %
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���7KRUSH�	�&UDLJ ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH��

0RYHPHQW (%7 (%5 :%/ :%7 1%/ 1%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � ��� � � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � ��� � � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH � ��� �
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO � ��� �
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� �� ��
F0�FDSDFLW\��YHK�K� ���� ��� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%��
9ROXPH�7RWDO � ��� ���
9ROXPH�/HIW � ��� �
9ROXPH�5LJKW � � ���
F6+ ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� ��
&RQWURO�'HOD\��V� ��� ��� ���
/DQH�/26 $ $
$SSURDFK�'HOD\��V� ��� ��� ���
$SSURDFK�/26 $

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����65�����	�&UDLJ ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� �� ��� � �� ��� �� � �� � ��� ��� ���
6LJQ�&RQWURO )UHH )UHH 6WRS 6WRS
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� �� ��� �� �� ��� �� � �� � ��� ��� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ���� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� ���� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� �� �� �� �� �� �� �� ��
F0�FDSDFLW\��YHK�K� ���� ���� �� ��� ��� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� ��� �� ��� ��� ���
9ROXPH�/HIW �� � �� � � ���
9ROXPH�5LJKW � �� � �� � ���
F6+ ���� ���� ���� ���� ��� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � �� ���
&RQWURO�'HOD\��V� ��� ��� ��� ��� ���� �����
/DQH�/26 $ $ ' )
$SSURDFK�'HOD\��V� ��� ��� ���� �����
$SSURDFK�/26 ' )

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� %
$QDO\VLV�3HULRG��PLQ� ��



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�)DLUFKLOG�$)% ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%7 (%5 :%/ :%7 1%/ 1%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� ��� �� ��� ��� ��� ���
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� ��� �� ��� ��� ��� ����
5725�5HGXFWLRQ��YSK� � �� � � � �
/DQH�*URXS�)ORZ��YSK� ��� �� ��� ��� ��� ����
+HDY\�9HKLFOHV���� �� �� �� �� �� ��
7XUQ�7\SH 3HUP 3URW )UHH
3URWHFWHG�3KDVHV � � � �
3HUPLWWHG�3KDVHV � )UHH
$FWXDWHG�*UHHQ��*��V� ���� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ���� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ��� ��� ��� ��� ����
Y�V�5DWLR�3URW ���� ���� F���� F����
Y�V�5DWLR�3HUP ���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ��� ��� ��� ��� ��� ���
'HOD\��V� ���� ���� ���� ���� ���� ���
/HYHO�RI�6HUYLFH & % & % & $
$SSURDFK�'HOD\��V� ���� ���� ����
$SSURDFK�/26 & & %

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ���� +&0�/HYHO�RI�6HUYLFH %
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ���� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ����� ,&8�/HYHO�RI�6HUYLFH %
$QDO\VLV�3HULRG��PLQ� ��
F����&ULWLFDO�/DQH�*URXS



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
�����WK�$YH�	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW :%/ :%5 1%7 1%5 6%/ 6%7
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� �� � ��� ��� � ���
6LJQ�&RQWURO 6WRS )UHH )UHH
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � ��� ��� � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK� �
0HGLDQ�W\SH 7:/7/ 1RQH
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ���
Y&���VWDJH���FRQI�YRO ���
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ��� ��� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� ��� ���
F0�FDSDFLW\��YHK�K� ��� ��� ����

'LUHFWLRQ��/DQH�� :%�� 1%�� 6%�� 6%��
9ROXPH�7RWDO ��� ��� � ���
9ROXPH�/HIW ��� � � �
9ROXPH�5LJKW � ��� � �
F6+ ��� ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� �� � � �
&RQWURO�'HOD\��V� ���� ��� ��� ���
/DQH�/26 %
$SSURDFK�'HOD\��V� ���� ��� ���
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�:HVW�$FFHVV ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � ���� ��� ��� � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � ���� ��� ��� � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 7:/7/
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ���� ���
Y&���VWDJH���FRQI�YRO ���
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ���� ���� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� :%�� 6%��
9ROXPH�7RWDO ��� ��� ��� ��� ��� ���
9ROXPH�/HIW � � � � � �
9ROXPH�5LJKW � � � � ��� ���
F6+ ���� ���� ���� ���� ���� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � ��
&RQWURO�'HOD\��V� ��� ��� ��� ��� ��� ����
/DQH�/26 &
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 &

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�0LGGOH�$FFHVV ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� ���� ��� ��� ��� ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� ���� ���� ��� ��� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 7:/7/ 1RQH
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ���� ���
Y&���VWDJH���FRQI�YRO ����
Y&���VWDJH���FRQI�YRO ����
Y&X��XQEORFNHG�YRO ���� ���� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� � ��
F0�FDSDFLW\��YHK�K� ��� �� ���

'LUHFWLRQ��/DQH�� (%�� (%�� (%�� :%�� :%�� :%�� 6%�� 6%��
9ROXPH�7RWDO ��� ��� ��� ��� ��� ��� ��� ���
9ROXPH�/HIW ��� � � � � � ��� �
9ROXPH�5LJKW � � � � � ��� � ���
F6+ ��� ���� ���� ���� ���� ���� �� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� ��� � � � � � (UU ��
&RQWURO�'HOD\��V� ���� ��� ��� ��� ��� ��� (UU ����
/DQH�/26 & ) %
$SSURDFK�'HOD\��V� ��� ��� ������
$SSURDFK�/26 )

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ������
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� (
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�(DVW�$FFHVV ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � ���� ���� �� � ��
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � ���� ���� �� � ��
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 7:/7/
0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ���� ���
Y&���VWDJH���FRQI�YRO ����
Y&���VWDJH���FRQI�YRO ���
Y&X��XQEORFNHG�YRO ���� ���� ���
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V� ���
W)��V� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� :%�� 6%��
9ROXPH�7RWDO ��� ��� ��� ��� �� ��
9ROXPH�/HIW � � � � � �
9ROXPH�5LJKW � � � � �� ��
F6+ ���� ���� ���� ���� ���� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � �
&RQWURO�'HOD\��V� ��� ��� ��� ��� ��� ����
/DQH�/26 &
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 &

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����1RUWK�$FFHVV�	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � �� � � � �� ��� � � ��� ��
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � �� � � � �� ��� � � ��� ��
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 7:/7/ 7:/7/
0HGLDQ�VWRUDJH�YHK� � �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ��� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO ��� ��� ��� ���
Y&X��XQEORFNHG�YRO ��� ��� ��� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V� ��� ��� ��� ���
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� �� ��� �� ��� ��� ��� �� ���
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� 1%�� 1%�� 6%�� 6%��
9ROXPH�7RWDO ��� �� � �� ��� ��� ��
9ROXPH�/HIW ��� � � �� � � �
9ROXPH�5LJKW � �� � � � � ��
F6+ ��� ��� ���� ���� ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� �� � � � � � �
&RQWURO�'HOD\��V� ���� ��� ��� ��� ��� ��� ���
/DQH�/26 % $ $ $
$SSURDFK�'HOD\��V� ���� ��� ��� ���
$SSURDFK�/26 % $

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��
'HVFULSWLRQ��6%�5LJKW�7XUQ�/DQH�����
�



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����0LGGOH�$FFHVV�	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� �� � �� � � � �� ��� � � ��� ��
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� �� � �� � � � �� ��� � � ��� ��
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 7:/7/ 7:/7/
0HGLDQ�VWRUDJH�YHK� � �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ��� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO ��� ��� ��� ���
Y&X��XQEORFNHG�YRO ��� ��� ��� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V� ��� ��� ��� ���
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� �� ��� �� ��� ��� ��� �� ���
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� 1%�� 1%�� 6%��
9ROXPH�7RWDO �� �� � �� ��� ���
9ROXPH�/HIW �� � � �� � �
9ROXPH�5LJKW � �� � � � ��
F6+ ��� ��� ���� ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � �
&RQWURO�'HOD\��V� ���� ��� ��� ��� ��� ���
/DQH�/26 % $ $ $
$SSURDFK�'HOD\��V� ���� ��� ��� ���
$SSURDFK�/26 % $

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����6RXWK�$FFHVV�	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW 6\QFKUR������5HSRUW
FDN 3DJH���

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� �� � �� � � � �� ��� � � ��� ��
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� �� � �� � � � �� ��� � � ��� ��
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 7:/7/ 7:/7/
0HGLDQ�VWRUDJH�YHK� � �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ��� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO ��� ��� ��� ���
Y&X��XQEORFNHG�YRO ��� ��� ��� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V� ��� ��� ��� ���
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� �� ��� �� ��� ��� ��� �� ���
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� 1%�� 1%�� 6%�� 6%��
9ROXPH�7RWDO �� �� � �� ��� � ���
9ROXPH�/HIW �� � � �� � � �
9ROXPH�5LJKW � �� � � � � ��
F6+ ��� ��� ���� ���� ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � � �
&RQWURO�'HOD\��V� ���� ��� ��� ��� ��� ��� ���
/DQH�/26 % $ $ $
$SSURDFK�'HOD\��V� ���� ��� ��� ���
$SSURDFK�/26 % $

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���+Z\����	�&UDLJ�5RDG� ��������

�����SOXV�3URMHFW��$OW�����%XLOGRXW�0LWLJDWLRQ 6\QFKUR�����5HSRUW
FDN 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� �� ���� ��� �� ���� ��� ��� �� �� ��� �� ��
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5725�5HGXFWLRQ��YSK� � � � � � � � � �� � � ��
/DQH�*URXS�)ORZ��YSK� �� ���� � ��� ���� � � ��� �� � ��� ��
+HDY\�9HKLFOHV���� �� �� �� �� �� �� �� �� �� �� �� ��
7XUQ�7\SH 3URW 3URW 3HUP 3HUP 3HUP 3HUP
3URWHFWHG�3KDVHV � � � � � �
3HUPLWWHG�3KDVHV � � � �
$FWXDWHG�*UHHQ��*��V� ��� ���� ��� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ��� ���� ��� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ���� ��� ���� ��� ��� ��� ���
Y�V�5DWLR�3URW ���� F���� F���� ����
Y�V�5DWLR�3HUP ���� ���� F���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���� ���� ����
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ���� ��� ���� ��� ���� ��� ���� ���
'HOD\��V� ���� ���� ����� ���� ���� ���� ���� ����
/HYHO�RI�6HUYLFH ( & ) % ( ' ( '
$SSURDFK�'HOD\��V� ���� ���� ���� ����
$SSURDFK�/26 & & ' (

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ���� +&0�/HYHO�RI�6HUYLFH &
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ����� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ����� ,&8�/HYHO�RI�6HUYLFH (
$QDO\VLV�3HULRG��PLQ� ��
'HVFULSWLRQ��2SWLPL]HG
F����&ULWLFDO�/DQH�*URXS



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���+Z\����	�*DUILHOG�6W� ���������

:HVW�3ODLQV�'HYHORPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����%DVH�9ROXPHV 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� ��� ���� � �� ���� ��� �� �� ��� ��� �� ���
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ���� ��� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� ��� ���� �� �� ���� ��� �� �� ��� ��� �� ���
5725�5HGXFWLRQ��YSK� � � � � � �� � �� � � � ��
/DQH�*URXS�)ORZ��YSK� ��� ���� � �� ���� ��� � ��� � � ��� ��
+HDY\�9HKLFOHV���� �� �� �� �� �� �� �� �� �� �� �� ��
7XUQ�7\SH 3URW 3URW 3HUP 3HUP 3HUP 3HUP
3URWHFWHG�3KDVHV � � � � � �
3HUPLWWHG�3KDVHV � � � �
$FWXDWHG�*UHHQ��*��V� ��� ���� ��� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ��� ���� ��� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ���� �� ���� ��� ��� ��� ���
Y�V�5DWLR�3URW F���� ���� ���� F����
Y�V�5DWLR�3HUP ���� ���� F���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���� ���� ����
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ����� ��� ����� ���� ��� ��� ���� ���
'HOD\��V� ����� ���� ����� ���� ���� ���� ���� ����
/HYHO�RI�6HUYLFH ) & ) ( % ' ) '
$SSURDFK�'HOD\��V� ���� ���� ���� ����
$SSURDFK�/26 ' ( ' (

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ���� +&0�/HYHO�RI�6HUYLFH (
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ����� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ������ ,&8�/HYHO�RI�6HUYLFH *
$QDO\VLV�3HULRG��PLQ� ��
'HVFULSWLRQ��2SWLPL]HG
F����&ULWLFDO�/DQH�*URXS



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���+Z\����	�+D\IRUG�5G� ���������

:HVW�3ODLQV�'HYHORPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����%DVH�9ROXPHV 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� ��� ���� ��� ��� ���� ��� �� ��� ��� ��� ��� ���
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� ��� ���� ��� ��� ���� ��� �� ��� ��� ��� ��� ���
5725�5HGXFWLRQ��YSK� � � �� � � �� � � � � ��� �
/DQH�*URXS�)ORZ��YSK� ��� ���� ��� ��� ���� ��� �� ��� ��� ��� ��� �
+HDY\�9HKLFOHV���� �� �� �� �� �� �� �� �� �� �� �� ��
7XUQ�7\SH 3URW SP�RY 3URW SP�RY 3URW SP�RY 3URW
3URWHFWHG�3KDVHV � � � � � � � � � � �
3HUPLWWHG�3KDVHV � � �
$FWXDWHG�*UHHQ��*��V� ���� ���� ���� ��� ���� ���� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ���� ���� ���� ��� ���� ���� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ���� ��� ��� ���� ��� ��� ��� ��� ��� ���
Y�V�5DWLR�3URW F���� ���� ���� ���� F���� ���� ���� ���� F���� F���� ����
Y�V�5DWLR�3HUP ���� ���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ����� ���� ��� ����� ����� ��� ��� ��� ��� ����� ���
'HOD\��V� ����� ���� ���� ����� ����� ���� ���� ���� ���� ����� ����
/HYHO�RI�6HUYLFH ) ) % ) ) % ( ' ' ) '
$SSURDFK�'HOD\��V� ����� ����� ���� �����
$SSURDFK�/26 ) ) ' )

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ����� +&0�/HYHO�RI�6HUYLFH )
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ����� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ������ ,&8�/HYHO�RI�6HUYLFH +
$QDO\VLV�3HULRG��PLQ� ��
'HVFULSWLRQ��2SWLPL]HG
F����&ULWLFDO�/DQH�*URXS



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���'HQR�5G��	�&UDLJ�5RDG� ���������

:HVW�3ODLQV�'HYHORPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����%DVH�9ROXPHV 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � � �� �� �� � �� �� �� �� �
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � � �� �� �� � �� �� �� �� �
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� �� ��� ��� �� �� ��
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� �� ��� ��� �� �� ��
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� ��� �� ��� �� �� �� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���� ��� ��� ���� ���� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� �� �� ��
9ROXPH�/HIW � �� � ��
9ROXPH�5LJKW � �� �� �
F6+ ��� ��� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � �
&RQWURO�'HOD\��V� ��� ��� ��� ���
/DQH�/26 $ $ $ $
$SSURDFK�'HOD\��V� ��� ��� ��� ���
$SSURDFK�/26 $ $

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���0F)DUODQH�5G��	�&UDLJ�5RDG� ���������

:HVW�3ODLQV�'HYHORPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����%DVH�9ROXPHV 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � � �� � �� � ��� �� �� ��� �
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � � �� � �� � ��� �� �� ��� �
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ��� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� ��� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��� �� ��� �� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%�� 6%��
9ROXPH�7RWDO � �� ��� ���
9ROXPH�/HIW � �� � ��
9ROXPH�5LJKW � �� �� �
F6+ ���� ��� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� � �
&RQWURO�'HOD\��V� ��� ���� ��� ���
/DQH�/26 $ % $
$SSURDFK�'HOD\��V� ��� ���� ��� ���
$SSURDFK�/26 $ %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���7KRUSH�	�&UDLJ�5RDG�(DVW ���������

:HVW�3ODLQV�'HYHORPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����%DVH�9ROXPHV 3DJH��

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � � � � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � � � � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH � ��� �
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO � ��� �
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� ��� ��
F0�FDSDFLW\��YHK�K� ���� ��� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 6%��
9ROXPH�7RWDO ��� � ���
9ROXPH�/HIW ��� � �
9ROXPH�5LJKW � � ���
F6+ ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � ��
&RQWURO�'HOD\��V� ��� ��� ���
/DQH�/26 $ $
$SSURDFK�'HOD\��V� ��� ��� ���
$SSURDFK�/26 $

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���7KRUSH�	�&UDLJ ���������

:HVW�3ODLQV�'HYHORPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����%DVH�9ROXPHV 3DJH��

0RYHPHQW (%7 (%5 :%/ :%7 1%/ 1%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � ��� � � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
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6LJQ�&RQWURO )UHH )UHH 6WRS 6WRS
*UDGH �� �� �� ��
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0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ���� ���� ��� ���� ���� ���
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9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� (UU �����
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7XUQ�7\SH 3HUP 3URW )UHH
3URWHFWHG�3KDVHV � � � �
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+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
�����WK�$YH�	�&UDLJ�5RDG� ���������
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8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ���� ��� ����
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+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
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9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � � ��
&RQWURO�'HOD\��V� ��� ��� ��� ��� ��� ����
/DQH�/26 '
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 '

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� '
$QDO\VLV�3HULRG��PLQ� ��
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Y&���VWDJH���FRQI�YRO ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO ��� ��� ��� ���
Y&X��XQEORFNHG�YRO ���� ���� ��� ���� ���� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V� ��� ��� ��� ���
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� � ��� �� ��� ��� ��� �� ���
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� 1%�� 1%�� 6%�� 6%��
9ROXPH�7RWDO ��� �� � �� ��� ��� ���
9ROXPH�/HIW ��� � � �� � � �
9ROXPH�5LJKW � �� � � � � ���
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/DQH�*URXS�)ORZ��YSK� ��� ���� � �� ���� ��� � ��� � � ��� ��
+HDY\�9HKLFOHV���� �� �� �� �� �� �� �� �� �� �� �� ��
7XUQ�7\SH 3URW 3URW 3HUP 3HUP 3HUP 3HUP
3URWHFWHG�3KDVHV � � � � � �
3HUPLWWHG�3KDVHV � � � �
$FWXDWHG�*UHHQ��*��V� ��� ���� ��� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ��� ���� ��� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ���� �� ���� ��� ��� ��� ���
Y�V�5DWLR�3URW F���� F���� ���� F����
Y�V�5DWLR�3HUP ���� ���� F���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���� ���� ����
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ����� ���� ����� ����� ��� ��� ���� ���
'HOD\��V� ����� ����� ����� ����� ���� ���� ���� ����
/HYHO�RI�6HUYLFH ) ) ) ) % ' ) '
$SSURDFK�'HOD\��V� ����� ����� ���� ����
$SSURDFK�/26 ) ) ' (

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ����� +&0�/HYHO�RI�6HUYLFH )
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ����� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ������ ,&8�/HYHO�RI�6HUYLFH +
$QDO\VLV�3HULRG��PLQ� ��
'HVFULSWLRQ��2SWLPL]HG
F����&ULWLFDO�/DQH�*URXS



+&0�6LJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���+Z\����	�+D\IRUG�5G� ���������

:HVW�3ODLQV�'HYHORSPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����$OWHUQDWLYH���%XLOGRXW 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YSK� ��� ���� ��� ��� ���� ��� ��� ��� ��� ��� ��� ���
,GHDO�)ORZ��YSKSO� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
7RWDO�/RVW�WLPH��V� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�8WLO��)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)UW ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3URWHFWHG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SURW� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
)OW�3HUPLWWHG ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
6DWG��)ORZ��SHUP� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3HDN�KRXU�IDFWRU��3+) ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
$GM��)ORZ��YSK� ��� ���� ��� ��� ���� ��� ��� ��� ��� ��� ��� ���
5725�5HGXFWLRQ��YSK� � � �� � � �� � � � � ��� �
/DQH�*URXS�)ORZ��YSK� ��� ���� ��� ��� ���� ��� ��� ��� ��� ��� ��� �
+HDY\�9HKLFOHV���� �� �� �� �� �� �� �� �� �� �� �� ��
7XUQ�7\SH 3URW SP�RY 3URW SP�RY 3URW SP�RY 3URW
3URWHFWHG�3KDVHV � � � � � � � � � � �
3HUPLWWHG�3KDVHV � � �
$FWXDWHG�*UHHQ��*��V� ���� ���� ���� ��� ���� ���� ���� ���� ���� ���� ����
(IIHFWLYH�*UHHQ��J��V� ���� ���� ���� ��� ���� ���� ���� ���� ���� ���� ����
$FWXDWHG�J�&�5DWLR ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
&OHDUDQFH�7LPH��V� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
9HKLFOH�([WHQVLRQ��V� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���
/DQH�*US�&DS��YSK� ��� ���� ��� ��� ���� ��� ��� ��� ��� ��� ���
Y�V�5DWLR�3URW ���� F���� ���� ���� F���� ���� ���� ���� ���� F���� F����
Y�V�5DWLR�3HUP ���� ���� ����
Y�F�5DWLR ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
8QLIRUP�'HOD\��G� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
3URJUHVVLRQ�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
,QFUHPHQWDO�'HOD\��G� ����� ����� ��� ����� ����� ��� ��� ��� ��� ����� ���
'HOD\��V� ����� ����� ���� ����� ����� ���� ���� ���� ���� ����� ����
/HYHO�RI�6HUYLFH ) ) % ) ) % ( ' ' ) '
$SSURDFK�'HOD\��V� ����� ����� ���� �����
$SSURDFK�/26 ) ) ' )

,QWHUVHFWLRQ�6XPPDU\
+&0�$YHUDJH�&RQWURO�'HOD\ ����� +&0�/HYHO�RI�6HUYLFH )
+&0�9ROXPH�WR�&DSDFLW\�UDWLR ����
$FWXDWHG�&\FOH�/HQJWK��V�� ����� 6XP�RI�ORVW�WLPH��V� ����
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ ������ ,&8�/HYHO�RI�6HUYLFH +
$QDO\VLV�3HULRG��PLQ� ��
'HVFULSWLRQ��2SWLPL]HG
F����&ULWLFDO�/DQH�*URXS



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���'HQR�5G��	�&UDLJ�5RDG� ���������

:HVW�3ODLQV�'HYHORSPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����$OWHUQDWLYH���%XLOGRXW 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � � ��� �� �� � �� ��� �� �� �
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � � ��� �� �� � �� ��� �� �� �
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� �� ��� ��� �� �� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� �� ��� ��� �� �� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� ��� �� ��� �� �� �� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ���� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� ��� ��� ��
9ROXPH�/HIW � ��� � ��
9ROXPH�5LJKW � �� ��� �
F6+ ��� ��� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� � �
&RQWURO�'HOD\��V� ���� ���� ��� ���
/DQH�/26 $ % $ $
$SSURDFK�'HOD\��V� ���� ���� ��� ���
$SSURDFK�/26 $ %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���0F)DUODQH�5G��	�&UDLJ�5RDG� ���������

:HVW�3ODLQV�'HYHORSPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����$OWHUQDWLYH���%XLOGRXW 3DJH��

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � � �� � �� � ��� �� �� ��� �
6LJQ�&RQWURO 6WRS 6WRS )UHH )UHH
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � � �� � �� � ��� �� �� ��� �
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ��� ��� ��� ��� ��� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� ��� ��� ��� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� ��� ��� ��� �� ��� �� ��� ��
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ���� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%�� 6%��
9ROXPH�7RWDO � ��� ��� ���
9ROXPH�/HIW � �� � ��
9ROXPH�5LJKW � �� �� �
F6+ ���� ��� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� � �
&RQWURO�'HOD\��V� ��� ���� ��� ���
/DQH�/26 $ & $
$SSURDFK�'HOD\��V� ��� ���� ��� ���
$SSURDFK�/26 $ &

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���7KRUSH�	�&UDLJ�5RDG�(DVW ���������

:HVW�3ODLQV�'HYHORSPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����$OWHUQDWLYH���%XLOGRXW 3DJH��

0RYHPHQW (%/ (%7 :%7 :%5 6%/ 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� ��� � � �� �� ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� ��� � � �� �� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH �� ��� ��
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO �� ��� ��
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� �� ��
F0�FDSDFLW\��YHK�K� ���� ��� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 6%��
9ROXPH�7RWDO ��� �� ���
9ROXPH�/HIW ��� � ��
9ROXPH�5LJKW � �� ���
F6+ ���� ���� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ����
4XHXH�/HQJWK���WK��IW� �� � ��
&RQWURO�'HOD\��V� ��� ��� ����
/DQH�/26 $ %
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
���7KRUSH�	�&UDLJ ���������

:HVW�3ODLQV�'HYHORSPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����$OWHUQDWLYH���%XLOGRXW 3DJH��

0RYHPHQW (%7 (%5 :%/ :%7 1%/ 1%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� � � ��� � � ���
6LJQ�&RQWURO )UHH )UHH 6WRS
*UDGH �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� � � ��� � � ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH � ��� �
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO � ��� �
W&��VLQJOH��V� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ���
S��TXHXH�IUHH�� �� �� ��
F0�FDSDFLW\��YHK�K� ���� ��� ����

'LUHFWLRQ��/DQH�� (%�� :%�� 1%��
9ROXPH�7RWDO � ��� ���
9ROXPH�/HIW � ��� �
9ROXPH�5LJKW � � ���
F6+ ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ����
4XHXH�/HQJWK���WK��IW� � �� ��
&RQWURO�'HOD\��V� ��� ��� ����
/DQH�/26 $ %
$SSURDFK�'HOD\��V� ��� ��� ����
$SSURDFK�/26 %

,QWHUVHFWLRQ�6XPPDU\
$YHUDJH�'HOD\� ���
,QWHUVHFWLRQ�&DSDFLW\�8WLOL]DWLRQ� ����� ,&8�/HYHO�RI�6HUYLFH� $
$QDO\VLV�3HULRG��PLQ� ��



+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����65�����	�&UDLJ ���������

:HVW�3ODLQV�'HYHORSPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����$OWHUQDWLYH���%XLOGRXW 3DJH���

0RYHPHQW (%/ (%7 (%5 :%/ :%7 :%5 1%/ 1%7 1%5 6%/ 6%7 6%5
/DQH�&RQILJXUDWLRQV
9ROXPH��YHK�K� �� ��� �� �� ��� ��� � ��� � ��� ��� ���
6LJQ�&RQWURO )UHH )UHH 6WRS 6WRS
*UDGH �� �� �� ��
3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ���� ����
+RXUO\�IORZ�UDWH��YSK� �� ��� �� �� ��� ��� � ��� � ��� ��� ���
3HGHVWULDQV
/DQH�:LGWK��IW�
:DONLQJ�6SHHG��IW�V�
3HUFHQW�%ORFNDJH
5LJKW�WXUQ�IODUH��YHK�
0HGLDQ�W\SH 1RQH 1RQH
0HGLDQ�VWRUDJH�YHK�
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
Y&��FRQIOLFWLQJ�YROXPH ��� ��� ���� ���� ��� ���� ���� ���
Y&���VWDJH���FRQI�YRO
Y&���VWDJH���FRQI�YRO
Y&X��XQEORFNHG�YRO ��� ��� ���� ���� ��� ���� ���� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V�
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� �� �� �� �� �� � � ��
F0�FDSDFLW\��YHK�K� ���� ���� �� ��� ��� �� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� :%�� 1%�� 6%��
9ROXPH�7RWDO �� ��� �� ��� ��� ���
9ROXPH�/HIW �� � �� � � ���
9ROXPH�5LJKW � �� � ��� � ���
F6+ ���� ���� ���� ���� ��� ���
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ���� ���� ����
4XHXH�/HQJWK���WK��IW� � � � � ��� (UU
&RQWURO�'HOD\��V� ��� ��� ��� ��� ����� (UU
/DQH�/26 $ $ ) )
$SSURDFK�'HOD\��V� ��� ��� ����� (UU
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+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
�����WK�$YH�	�&UDLJ�5RDG� ���������

:HVW�3ODLQV�'HYHORSPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
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'LUHFWLRQ��/DQH�� :%�� 1%�� 6%�� 6%��
9ROXPH�7RWDO ��� ��� � ���
9ROXPH�/HIW ��� � � �
9ROXPH�5LJKW � ��� � �
F6+ ��� ���� ���� ����
9ROXPH�WR�&DSDFLW\ ���� ���� ���� ����
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+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
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/DQH�&RQILJXUDWLRQV
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3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
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W&����VWDJH��V� ���
W)��V� ��� ��� ���
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+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����+Z\����	�0LGGOH�$FFHVV ���������

:HVW�3ODLQV�'HYHORSPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����$OWHUQDWLYH���%XLOGRXW 3DJH���
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0HGLDQ�VWRUDJH�YHK� �
8SVWUHDP�VLJQDO��IW�
S;��SODWRRQ�XQEORFNHG
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+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
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:HVW�3ODLQV�'HYHORSPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
�����$OWHUQDWLYH���%XLOGRXW 3DJH���
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3HDN�+RXU�)DFWRU ���� ���� ���� ���� ���� ����
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8SVWUHDP�VLJQDO��IW�
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0HGLDQ�W\SH 7:/7/ 7:/7/
0HGLDQ�VWRUDJH�YHK� � �
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+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
����0LGGOH�$FFHVV�	�&UDLJ�5RDG� ���������

:HVW�3ODLQV�'HYHORSPHQW�7UDIILF�,PSDFW�$QDO\VLV 6\QFKUR������5HSRUW
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Y&X��XQEORFNHG�YRO ���� ���� ��� ���� ���� ��� ��� ���
W&��VLQJOH��V� ��� ��� ��� ��� ��� ��� ��� ���
W&����VWDJH��V� ��� ��� ��� ���
W)��V� ��� ��� ��� ��� ��� ��� ��� ���
S��TXHXH�IUHH�� �� ��� �� ��� ��� ��� �� ���
F0�FDSDFLW\��YHK�K� ��� ��� ��� ��� ��� ��� ��� ���

'LUHFWLRQ��/DQH�� (%�� (%�� :%�� 1%�� 1%�� 6%��
9ROXPH�7RWDO �� �� � �� ��� ���
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+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
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+&0�8QVLJQDOL]HG�,QWHUVHFWLRQ�&DSDFLW\�$QDO\VLV
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'LUHFWLRQ��/DQH�� (%�� :%�� 1%��
9ROXPH�7RWDO � ��� ���
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7KH�7,$�H[DPLQHG�WKUHH�VLWH�GHYHORSPHQW�DOWHUQDWLYHV�DOO�ZLWK�WKH�VDPH�SURSRVHG�VLWH�DFFHVV�ORFDWLRQV�
DORQJ�+:<����VHH�)LJXUHV��$��&�RI�WKH�7,$����7KHVH�VLWH�SODQV�SURSRVHG�RQH�IXOO�PRYHPHQW�DFFHVV�DW�
DERXW� WKH� PLGSRLQW� RI� WKH� SURMHFW� VLWH� IURQWDJH� DORQJ� +:<� �� DERXW� ���� PLOH� ZHVW� RI� &UDLJ� 5G���
$GGLWLRQDOO\�� WZR�ULJKW�LQ�ULJKW�RXW��5,�52��DFFHVV�ZHUH�SURSRVHG��RQH�ZHVW�RI�WKH�SULPDU\�DFFHVV�DQG�
RQH�HDVW�RI�WKH�SULPDU\�DFFHVV��

7KH�IXOO�PRYHPHQW�PDLQ�DFFHVV�ZDV�DQDO\]HG�ZLWK�ERWK�URXQGDERXW�DQG�VLJQDOL]HG�LQWHUVHFWLRQ�FRQWURO���
7KH� DQDO\VLV� LQGLFDWHG� WKDW� D� URXQGDERXW� ZRXOG� OLNHO\� RSHUDWH� EHWWHU� XQGHU� PRVW� DQDO\VLV� VFHQDULRV��
SURYLGH�JUHDWHU�FDSDFLW\�DQG�KDYH�OHVV�RI�DQ�LPSDFW�RQ�+:<���FRUULGRU�RSHUDWLRQV��

:6'27�VWDII�KDV�UHYLHZHG�WKH�RSHUDWLRQDO�DQDO\VLV�DQG�DOVR�LQGHSHQGHQWO\�GHYHORSHG�D�9,66,0�PRGHO�
WR�FRPSDUH�URXQGDERXWV�WR�VLJQDOL]HG�LQWHUVHFWLRQ�FRQWURO�DW�WKH�0DLQ�6LWH�$FFHVV�0LGGOH�'Z\��+:<���
LQWHUVHFWLRQ�DV�ZHOO�DV�WKH�+:<���&UDLJ�LQWHUVHFWLRQ����

$GGLWLRQDOO\��:6'27�DQG�6SRNDQH�&RXQW\�VWDII�GHYHORSHG�D�VFKHPDWLF�DOWHUQDWLYH�SODQ�IRU�VLWH�DFFHVV�
ORFDWLRQV�DQG�FRQWURO�IRU�WKH�SURMHFW¶V�+:<���IURQWDJH���7KH�VFKHPDWLF�SODQ�LV�LQFOXGHG�DV�$WWDFKPHQW�
$���7KLV�GRFXPHQW�ZLOO�UHIHU�WR�WKH�UHYLVHG�DFFHVV�DV�WKH�µ7ZR�5RXQGDERXW�$FFHVV¶�VFKHPH���,W�VXJJHVWV�
KDYLQJ�WZR�IXOO�PRYHPHQW�DFFHVVHV�RQ�WKH�+:<���VLWH�IURQWDJH�XVLQJ�URXQGDERXW�LQWHUVHFWLRQ�FRQWURO��
DORQJ�ZLWK�D�URXQGDERXW�DW�WKH�+:<���&UDLJ�LQWHUVHFWLRQ���7KH�WKUHH�URXQGDERXWV�ZRXOG�EH�PRUH�RU�OHVV�
HTXDOO\�VSDFHG�MXVW�OHVV�WKDQ�D�ó�PLOH�DSDUW���7KH�ZHVWHUO\�DFFHVV�ZRXOG�EH�SRVLWLRQHG�QHDU�WKH�ZHVWHUO\�
SURSHUW\�RI� WKH�6SRNDQH�7ULEH�VLWH�SURYLGLQJ�DFFHVV�WR� WKH�RYHUDOO�VLWH�DV�ZHOO� WKH�H[LVWLQJ�6SRNR�)XHO�
IDFLOLW\�� � 7KH� PLGGOH� URXQGDERXW� ZRXOG� EH� ORFDWHG� VRPHZKDW� HDVW� RI� WKH� SUHYLRXVO\� SURSRVHG� PDLQ�
DFFHVV��

,W�LV�'($¶V�RSLQLRQ�WKDW�WKLV�DFFHVV�VFKHPH�ZRXOG�IXQFWLRQ�ZHOO�DQG�GLVSHUVH�WUDIILF�PRUH�HYHQO\�WR�WKH�
DFFHVV�SRLQWV�FRPSDUHG� WR� WKH�RULJLQDO�DFFHVV� VFKHPH�DQG�KDYH� OHVV� LPSDFW� WR�+:<���FRUULGRU� WUDIILF�
IORZ�DQG�RSHUDWLRQV��

7KLV� DOWHUQDWLYH� DFFHVV� VFKHPH�ZRXOG� UHTXLUH� VRPH�PLQRU� UHYLVLRQV� WR� WKH� ORFDWLRQ� DQG� OD\RXW� RI� WKH�
FRPPHUFLDO�UHWDLO�SDGV�DORQJ�WKH�+:<���IURQWDJH�DV�ZHOO�DV�WR�RQ�VLWH�WKH�FLUFXODWLRQ�URDG�RQ�VRXWKHUO\�
SRUWLRQ� RI� WKH� VLWH�� � +RZHYHU�� WKH� FRUH� RI� WKH� GHYHORSPHQW� �FDVLQR�KRWHO�HQWHUWDLQPHQW� IDFLOLW\�� DQG�
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RYHUDOO� VLWH� SODQ�ZRXOG� QRW� EH� VLJQLILFDQWO\� DOWHUHG� DQG� WKH� SURSRVHG� VL]H� DQG� W\SH� RI� ODQG� XVHV� �DQG�
WKHUHIRUH�WULS�JHQHUDWLRQ��ZRXOG�UHPDLQ�WKH�VDPH��

7KH�UHYLVHG�DFFHVV�VFKHPH�ZDV�DQDO\]HG�IRU�DOO�VLWH�SODQ�$OWHUQDWLYHV�����DQG�3KDVLQJ�RI�$OWHUQDWLYH���
FRQVLVWHQW�ZLWK�WKH�DSSURDFK�DQG�DVVXPSWLRQV�LQ�WKH�7,$���*OREDO�WULS�GLVWULEXWLRQ�DVVXPSWLRQV�ZHUH�QRW�
DOWHUHG���7ULS�DVVLJQPHQW�WR�+:<���ZDV�DGMXVWHG�WR�DFFRXQW�IRU�WKH�FKDQJH�LQ�DFFHVV�VFKHPH�EXW�WKH�WRWDO�
HQWHULQJ�H[LWLQJ� WUDIILF�WR�IURP�+:<���UHODWHG�WR� WKH�VXEMHFW�VLWH�GHYHORSPHQW� UHPDLQV�FRQVLVWHQW�ZLWK�
WKH�7,$���9ROXPH�DVVXPSWLRQV�DUH�LQFOXGHG�DV�DQ�DWWDFKPHQW����

)RU� ����� &XPXODWLYH� FRQGLWLRQV� D� IRXUWK�� VRXWKHUO\� OHJ� RI� WKH� ZHVWHUO\� URXQGDERXW� LQWHUVHFWLRQ� ZDV�
DGGHG�DQG�VRPH�WUDIILF�JHQHUDWHG�VRXWKERXQG�OHIW�WXUQ�YROXPHV�ZHUH�VKLIWHG�WR�WKH�VRXWKERXQG�WKURXJK�
PRYHPHQW�XWLOL]LQJ�WKH�VRXWKHUO\�OHJ�RI�WKH�URXQGDERXW����

7KH� DQDO\VLV� LQGLFDWHV� WKDW� ERWK� URXQGDERXW� DFFHVV� LQWHUVHFWLRQV� ZLOO� IXQFWLRQ� DW� DFFHSWDEOH� OHYHOV� RI�
VHUYLFH�IRU�DOO�DQDO\VLV�VFHQDULRV���7KH�/26�UHVXOWV�DUH�VXPPDUL]HG�LQ�$WWDFKPHQW�%�DQG�DQDO\VLV�RXWSXW�
UHSRUWV�DUH�LQFOXGHG�LQ�$WWDFKPHQW�&��

$GGLWLRQDOO\�� WKH�+:<���&UDLJ� LQWHUVHFWLRQ�ZDV� UHDQDO\]HG�XQGHU������&XPXODWLYH�$OW�� �� FRQGLWLRQV��
WKH�7,$�LQGLFDWHG�D�/26�)�IRU�WKLV�ORFDWLRQ�DQG�DQDO\VLV�VFHQDULR���:LWK�WKH�UHYLVHG�DFFHVV�VFKHPH�DQG�
LQFOXVLRQ�RI�WKH�VRXWKHUO\��WK�OHJ�DW�WKH�ZHVWHUO\�DFFHVV�WR�SURYLGH�D�FRQQHFWLRQ�DQG�DOWHUQDWLYH�URXWH�WR�
��VW�$YH���WKH�SURMHFW�UHODWHG�WULSV�DW�+:<���&UDLJ�DUH�UHGXFHG���)XUWKHUPRUH��PRGLILFDWLRQV�ZHUH�PDGH�
WR� WKH�DVVXPHG�URXQGDERXW�JHRPHWU\�DW�+:<���&UDLJ� WR� LQFOXGH�GXDO� OHIW� WXUQ�PRYHPHQWV� IRU�WKH�1%�
DQG� 6%� DSSURDFKHV�� �:LWK� WKHVH� UHYLVLRQV�� WKH� DQDO\VLV� LQGLFDWHV� DQ� DFFHSWDEOH� /26� RI� /26�ZLWK� DQ�
DYHUDJH�GHOD\�RI������VHFV���$QDO\VLV�RXWSXW�UHSRUWV�DQG�JHRPHWU\�ILJXUHV�DUH�DWWDFKHG��

5RDGZD\�&RQQHFWLYLW\

5HDVRQDEOH�ORFDO�FRQQHFWLYLW\�DQG�FRQQHFWLYLW\�WR�DGMDFHQW�DUWHULDO�URDGZD\V�FDQ�EH�DFKLHYHG�ZLWK�WKH�
LQWHUQDO�URDGZD\�QHWZRUN�SURSRVHG�DQG�RULJLQDOO\�SURSRVHG�DFFHVV�ORFDWLRQ�DV�ZHOO�DV�WKH�UHFHQWO\�
SURSRVHG�7ZR�5RXQGDERXW�$FFHVV�VFKHPH��$FFHVV�DQG�FRQQHFWLYLW\�IRU�WKH�VLWH�VRXWK�RI�+:<���DFURVV�
IURP�WKH�VXEMHFW�VLWH�FDQ�DFKLHYHG�WKURXJK�WKH�DGGLWLRQ�RI�D��WK�OHJ�RI�WKH�PLGGOH�URXQGDERXW�DFFHVV�WR�WKH�
6SRNDQH�7ULEH�VLWH�����

$�VRXWKHUO\�OHJ�RI�WKH�ZHVWHUO\�URXQGDERXW�LQWHUVHFWLRQ�FRXOG�XOWLPDWHO\�H[WHQG�VRXWK�WR�FRQQHFW�WR�WKH�
IXWXUH�RI���VW�$YH��H[WHQVLRQ�ZKLFK�ZLOO�VHUYH�DV�DQ�DOWHUQDWLYH�HDVW�ZHVW�UHJLRQDO�URXWH�DQG�UHOLHYH�WUDIILF�
FRQJHVWLRQ�RQ�WKH�+:<���FRUULGRU����

7KH�URXQGDERXW�VLWH�DFFHVV�ORFDWHG�DW�WKH�ZHVWHUO\�ERXQGDU\�RI�WKH�6SRNDQH�7ULEH�FRXOG�SURYLGH�DFFHVV�
WR�D�IXWXUH�1RUWK�6RXWK�URDG�ORFDWHG�DORQJ�WKH�ZHVWHUO\�6SRNDQH�7ULEH�SURSHUW\�OLQH��WKLV�URDG�ZRXOG�
SURYLGH�DFFHVV�WR�WKH�DUHD�DQG�VLWHV�ZHVW�RI�WKH�6SRNDQH�7ULEH�VLWH�DV�ZHOO�DV�FRQQHFWLYLW\�WR�D�IXWXUH�
H[WHQVLRQ�RI��WK�$YH���

&XPXODWLYH��������&RQGLWLRQ�&RUULGRU�,PSDFWV

7KH�:HVW�3ODLQV�6SRNDQH�,QWHUQDWLRQDO�7UDQVSRUWDWLRQ�VWXG\��:3�6,$��657&�0D\��������UHYLHZHG�
FRUULGRU�FRQJHVWLRQ�LPSDFWV�IRU�D�VWXG\�DUHD�WKDW�LQFOXGHV�WKH�VWXG\�DUHD�RI�WKH�6SRNDQH�7ULEH�7,$�DV�
ZHOO�DV�DUHDV�RXWVLGH�RI�WKH�6SRNDQH�7ULEH�7,$�VWXG\�DUHD���7KH�WUDYHO�GHPDQG�PRGHOLQJ�FRPSOHWHG�IRU�
WKLV�VWXG\�FRQWHPSODWHG�DQG�LQFOXGHG�GHYHORSPHQW�RI�WKH�6SRNDQH�7ULEH¶V�VXEMHFW�SDUFHO�WKHUHIRUH�WKH�
YROXPHV�DVVRFLDWHG�ZLWK�SURSRVHG�SURMHFW�DQG�WKSJ�HLU�SUHVHQFH�DQG�LPSDFW�RQ�WKH�UHJLRQDO�URDGZD\�
QHWZRUN�DUH�UHIOHFWHG�LQ�WKH�VWXG\���9DULRXV�SURMHFW�DOWHUQDWLYHV�ZHUH�GHYHORSHG�WR�DGGUHVV�IXWXUH�FRUULGRU�
FDSDFLW\�GHILFLHQFLHV���

7KH�:3�6,$�VWXG\�LQFOXGHG�D�PHQX�RI�LPSURYHPHQWV�PDQ\�RI�ZKLFK�DUH�ZHOO�RXWVLGH�WKH�VWXG\�DUHD�RI�
WKH�6SRNDQH�7ULEH�7,$�DQG�VRPH�DOWHUQDWLYHV�ZHUH�GHHPHG�XQGHVLUDEOH�XSRQ�IXOO�HYDOXDWLRQ�DQG�
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FRQVLGHUDWLRQ���&HUWDLQ�SUHIHUUHG�LPSURYHPHQW�DOWHUQDWLYHV�FRXOG�EH�FRQVWUXHG�DV�KDYLQJ�VRPH�
UHODWLRQVKLS�WR�WKH�LQFUHDVH�LQ�WUDIILF�DVVRFLDWHG�ZLWK�WKH�6SRNDQH�7ULEH¶V�SURMHFWV���7KHVH�LQFOXGH�WKH�
IROORZLQJ�DOWHUQDWLYHV�OLVWHG�LQ�WKH�VWXG\��

�� $OW���D�±�1HZ�0LQRU�$UWHULDO����VW���WK�$YH���
�� $OW����±�1HZ�8UEDQ�$UWHULDO��WK����WK�$YHV��

1RWH�� ZKLOH� RWKHU� DOWHUQDWLYHV� ZHUH� FRQVLGHUHG� LQ� WKH� :3�6,$� 6WXG\�� WKH\� ZHUH� HLWKHU� GHHPHG� QRW�
SUHIHUUHG�DOWHUQDWLYHV��LH��$OWHUQDWLYH���±�:LGHQ�86����RU�DUH�ZHOO�RXWVLGH�WKH�6SRNDQH�7ULEH�VWXG\�DUHD�
RU�KDYH�OLWWOH�WR�QR�UHODWLRQVKLS�WR�WKH�6SRNDQH�7ULEH�SURMHFW��LH��$OW���±�1HZ�*HLJHU�,QWHUFKDQJH���

%LNH��3HGHVWULDQ�DQG�7UDQVLW�)DFLOLWLHV

%LNH��SHGHVWULDQ�DQG�WUDQVLW�IDFLOLWLHV�DQG�LVVXHV�DUH�GLVFXVVHG�LQ�WKH�7,$�LQ�WKH�([HFXWLYH�6XPPDU\�DV�
ZHOO�DV�5HFRPPHQGDWLRQV�VHFWLRQV�XQGHU�D�VXEVHFWLRQ�WLWOHG�µ*HQHUDO�5HFRPPHQGDWLRQV�$SSO\LQJ�WR�$OO�
$OWHUQDWLYHV¶�DV�ZHOO�DV�LQ�VHFWLRQV����������DQG�����RI�WKH�UHSRUW��

7R�H[SDQG�DQG�FODULI\�WKH�GLVFXVVLRQ�LQFOXGHG�LQ�WKH�UHSRUW��LW�LV�UHFRPPHQGHG�WKDW�WKH�SURMHFW�ZRUN�ZLWK�
WKH� 6SRNDQH� 7UDQVLW� $XWKRULW\� �67$�� WR� LGHQWLI\� D� IHDVLEOH� ORFDWLRQ� IRU� D� WUDQVLW� VWRS� LQWHUQDO� WR� WKH�
6SRNDQH�7ULEH�VLWH�PRVW�OLNHO\�DORQJ�WKH�HDVW�ZHVW�FLUFXODWLRQ�GULYH�ORFDWHG�LQ�WKH�VRXWKHUQ�TXDUWHU�RI�WKH�
VLWH�� � $V� PHQWLRQHG� LQ� WKH� 7,$� WKH� 6SRNDQH� 7ULEH� VKRXOG� ZRUN� WR� LPSOHPHQW� WKH� &RPPXWH� 7ULSV�
5HGXFWLRQ��&75��SURJUDPV�DOUHDG\�LQ�SODFH�LQ�WKH�6SRNDQH�5HJLRQ��

7KH� SURMHFW� VKRXOG� FRQVWUXFW� ELNH� DQG� SHGHVWULDQ� IDFLOLWLHV� DORQJ� VLWH� IURQWDJHV� LQ� DFFRUGDQFH�ZLWK� WKH�
UHVSHFWLYH�URDGZD\�VWDQGDUGV�DQG�JXLGHOLQHV�RI�:6'27�DQG�WKH�&LW\�RI�$LUZD\�+HLJKWV�� �7KH�SURMHFW�
VKRXOG�DOVR�LQFOXGH�RU�DFFRPPRGDWH�D�SURSRVHG�VKDUHG�XVH�SDWK�FRQQHFWLQJ�$LUZD\�+HLJKWV�WR�)DLUFKLOG�
$LU�)RUFH�%DVH�DV�SURSRVHG�LQ�WKH�µ6PDUW�5RXWHV¶�SODQ��

)XUWKHUPRUH�� VLGHZDONV� DQG� SDWKZD\V� VKRXOG� EH� SODQQHG� DQG� FRQVWUXFWHG� RQ� WKH� VLWH� WR� FRQQHFW� VLWH�
GHYHORSPHQW�WR�WUDQVLW�VWRSV�DQG�SXEOLF�SDWK�DQG�ELNHZD\V�WR�HQFRXUDJH�DQG�IDFLOLWDWH�XVH�RI�WUDQVLW�DQG�
QRQ�PRWRUL]HG�WUDYHO�PRGHV��

+D\IRUG�+:<���0LWLJDWLRQ

$OO� VFHQDULRV� DQDO\]HG� LQ� WKH� 7,$� �WKUHH� VLWH� DOWHUQDWLYH�� SKDVLQJ� RI� $OWHUQDWLYH�� ����� &XPPXODWLYH��
LQGLFDWHG�WKDW�WKH�+D\IRUG�+:<���LQWHUVHFWLRQ�GLG�QRW�PHHW�WKH�PLQLPXP�/26�VWDQGDUGV���6HH�WKH�/26�
VXPPDU\�WDEOHV�LQ�WKH�([HFXWLYH�6XPPDU\�RI�WKH�7,$���6HYHUDO�PLWLJDWLRQ�LPSURYHPHQWV�ZHUH�DQDO\]HG�
DQG�SURSRVHG�IRU�WKH�YDULRXV�DQDO\VLV�VFHQDULRV�� �6RPH�RI�WKHVH�PLWLJDWLRQV�ZRXOG�UHTXLUH�ZLGHQLQJ�RI�
+:<� ���+D\IRUG� 5G�� RU� ERWK�ZKLFK� LQ� VRPH� FDVHV� ZRXOG� UHTXLUH� WKH� DFTXLVLWLRQ� RI� DGGLWLRQDO� 5�:���
)XUWKHUPRUH�� WKH�DGGLWLRQ�RI�WUDYHO� ODQHV�WR�+:<���LV�QRW�VXSSRUWHG�E\�WKH�&LW\�RI�$LUZD\�+HLJKWV�RU�
FRQVLVWHQW�ZLWK�WKH�ORFDO�DJHQFLHV�YLVLRQ�IRU�WKH�FRUULGRU��

$QRWKHU� SRWHQWLDO� DSSURDFK� LV� WR� LPSURYH� RSHUDWLRQV� DW� WKH� LQWHUVHFWLRQ� E\� LPSURYLQJ� WKH� VXUURXQGLQJ�
WUDQVSRUWDWLRQ�QHWZRUN�DQG�SURYLGLQJ�DOWHUQDWLYH�URXWHV�WKDW�UHOLHYH�WUDIILF�DORQJ�WKH�+:<���FRUULGRU�LQ�
JHQHUDO�DQG�WKH�+:<���+D\IRUG�5G��LQWHUVHFWLRQ�VSHFLILFDOO\���6XFK�LPSURYHPHQWV�ZHUH�LGHQWLILHG�LQ�WKH�
UHFHQWO\� FRPSOHWHG�:HVW�3ODLQV�±�6SRNDQH� ,QWHUQDWLRQDO�$LUSRUW�6WXG\� �:3�6,$�6WXG\�� FRPSOHWHG�E\�
WKH�6SRNDQH�5HJLRQDO�7UDQVSRUWDWLRQ�&RXQFLO��657&��DQG�GDWHG�0D\����������� �7KH�VWXG\�SURYLGHG�D�
PHQX�RI� LPSURYHPHQW�RSWLRQV�DURXQG� WKH�:HVW�3ODLQV�DUHD�� �6HH� WKH�UHSRUW�DQG�VSHFLILFDOO\�6HFWLRQ����
5HFRPPHQGDWLRQV� RI� WKH� UHSRUW� IRU� DGGLWLRQDO� LQIRUPDWLRQ�� � 7KH� LPSURYHPHQW� WKDW� LV� PRVW� OLNHO\� WR�
UHOLHYH�WUDIILF�DORQJ�WKH�+:<���FRUULGRU�DQG�WKH�+:<���+D\IRUG�LQWHUVHFWLRQ�LV�$OWHUQDWLYH��$�ZKLFK�
FDOOV�IRU�H[WHQVLRQ�DQG�GHYHORSPHQW�RI�D�QHZ�HDVW�ZHVW���ODQH�DUWHULDO�DOLJQPHQW�DORQJ�WKH���VW�$YH����WK

$YH��DOLJQPHQW���7KH�PRGHOLQJ�DQG�DQDO\VLV�ZRUN�FRPSOHWHG�E\�657&�LQGLFDWHG�WKDW�WKLV�LPSURYHPHQW�
KDG� EHQHILFLDO� LPSDFWV� RQ� WKH� +:<� �� FRUULGRU� E\� RIIORDGLQJ� D� VLJQLILFDQW� DPRXQW� RI� WKURXJK� WUDIILF�
ZKLFK�ZLOO�LPSURYH�RSHUDWLRQV�DW�WKH�+:<���+D\IRUG�LQWHUVHFWLRQ����
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,Q� OLHX� RI� WKH� YDULRXV� PLWLJDWLRQV� IRU� WKH� +:<� ��+D\IRUG� LQWHUVHFWLRQ� SURSRVHG� LQ� WKH� 7,$� LW� LV�
UHFRPPHQGHG�WKDW�WKH�6SRNDQH�7ULEH�FRPPLW�WR�FRQWULEXWLQJ�D�SURSRUWLRQDO�VKDUH�WR�FRQVWUXFWLRQ�RI�WKLV�
IXWXUH�IDFLOLW\�DW�VXFK�WLPH�LW�LV�SURJUDPPHG�IRU�FRQVWUXFWLRQ���7KH�SURSRUWLRQDO�VKDUH�FRQWULEXWLRQ�VKRXOG�
EH� EDVHG� RQ� WKH� SURSRUWLRQ� RI� 6SRNDQH�7ULEH� VLWH� WUDIILF� H[SHFWHG� WR� XVH� WKH� IDFLOLW\� FRPSDUHG� WR� WKH�
IDFLOLW\�FDSDFLW\��

5HYLVHG�$QDO\VLV�0LWLJDWLRQ�DW�+:<���)DLUFKLOG�$)%�,QWHUVHFWLRQ�±������&XPXODWLYH�&RQGLWLRQV

7KH�DQDO\VLV�DQG�UHFRPPHQGHG�PLWLJDWLRQ�IRU�WKH�+:<���)DLUFKLOG�$)%�LQWHUVHFWLRQ�KDV�EHHQ�UHYLVHG�
IRU�DOO������&XPXODWLYH�DQDO\VLV�VFHQDULRV�� �7KH�UHFRPPHQGHG�PLWLJDWLRQ�FDOOV�IRU�PRGLILFDWLRQ�RI�WKH�
QRUWKERXQG�DSSURDFK�WR�LQFOXGH�D��QG�1%�ULJKW�WXUQ�ODQH�DORQJ�ZLWK�DVVRFLDWHG�PRGLILFDWLRQV�WR�WKH�WUDIILF�
VLJQDO�V\VWHP���7KH�DQDO\VLV�UHVXOWV�IRU�WKH�WKUHH�DOWHUQDWLYHV�ZLWK�PLWLJDWLRQ�DUH�DV�IROORZV��

�� $OWHUQDWLYH�����/26�'�������VHFV�GHOD\��

�� $OWHUQDWLYH����/26�'�������VHFV�GHOD\��

�� $OWHUQDWLYH����/26�'�������VHFV�GHOD\��

6<1&5+2�DQDO\VLV�RXWSXW�UHSRUWV�DUH�LQFOXGHG�LQ�WKH�DWWDFKPHQW��

$SSURDFK�WR�7UDIILF�0LWLJDWLRQ

7KH�7,$�LGHQWLILHG�PLWLJDWLRQV�IRU�LQWHUVHFWLRQV�DQG�URDGZD\�IDFLOLWLHV�WKDW�GLG�QRW�PHHW�WKH�SUHVFULEHG�
PLQLPXP�/26�FULWHULD�� �)RU�RII�VLWH� ORFDWLRQV�� WKH�7,$� UHFRPPHQGHG�SURSRUWLRQDO� VKDUH�FRQWULEXWLRQV�
WKDW�WKH�SURMHFW�VKRXOG�PDNH�WRZDUG�WKH�LQGHQWLILHG�PLWLJDWLRQ���%RWK�:6'27�DQG�6SRNDQH�&RXQW\�VWDII�
KDYH�H[SUHVVHG�FRQFHUQ�UHJDUGLQJ�SURSRUWLRQDO�VKDUH�FRQWULEXWLRQV�EHFDXVH�WKHUH�XQOLNHO\�WR�EH�DYDLODEOH�
IXQGLQJ�VRXUFHV�WR�SD\�IRU�WKH�EDODQFH�RI�WKH�SURMHFW�FRVWV�EH\RQG�WKH�6SRNDQH�7ULEH¶V�FRQWULEXWLRQ��

,Q�OLHX�RI�D�SURSRUWLRQDO�VKDUH�FRQWULEXWLRQ�WKH�6SRNDQH�7ULEH�LV�SURSRVHG�WR�IXOO\�IXQG�DQG�RU�FRQVWUXFW�
FHUWDLQ� LPSURYHPHQWV� DW� WKH� WLPH� WKH\� GHHPHG� QHFHVVDU\�� � ,Q� JHQHUDO� WKH� VWUDWHJ\� LV� WR� FRQVWUXFW� NH\�
PLWLJDWLRQV�WKDW�DUH�PRVW�FORVHO\�UHODWHG�WR�WKH�LPSDFWV�FDXVHG�E\�WKH�6SRNDQH�7ULEH�SURMHFW�DQG�WKDW�ZLOO�
SURYLGH� DQ� LPPHGLDWH� WUDQVSRUWDWLRQ� EHQHILW� DQG� DGGHG� FDSDFLW\� WR� VHUYH� WKH� VXEMHFW� SURMHFW� DV� ZHOO�
EHQHILW�UHJLRQDO�WUDIILF���%\�FRQVWUXFWLQJ�WKH�LPSURYHPHQWV�LQVWHDG�RI�SURYLGLQJ�SDUWLDO�IXQGLQJ�IRU�VRPH�
IXWXUH� SURMHFW� RU� LPSURYHPHQW�� LPPHGLDWH� WUDQVSRUWDWLRQ� EHQHILW� LV� SURYLGHG�� � )XUWKHUPRUH�� WKH�
UHFRPPHQGHG�PLWLJDWLRQV�GLVFXVVHG�ZLOO�SURYLGH�D�YLDEOH�DQG�LPPHGLDWHO\�DYDLODEOH�DOWHUQDWLYH�URXWH�WR�
6SRNDQH�7ULEH�VLWH�DORQJ�&UDLJ�5G��WR�65�����DQG�,����ZKLFK�PD\�VHUYH�WR�UHOLHYH�WUDIILF�DORQJ�+:<����

7KH�SURSRVHG�PLWLJDWLRQV�E\�6LWH�3ODQ�$OWHUQDWLYH�DQG�3URMHFW�SKDVH�DUH�VXPPDUL]HG�EHORZ���

$OWHUQDWLYH���

������3KDVH����0LWLJDWLRQV��

+:<�����&UDLJ�5G��WR�:HVWHUO\�3URMHFW�6LWH�3URSHUW\�/LQH���&RQVWUXFW�D�URXQGDERXW�DW�WKH�&UDLJ�
5G��LQWHUVHFWLRQ�DQG�WZR�VLWH�DFFHVV�LQWHUVHFWLRQ�ZLWK�URXQGDERXW�LQWHUVHFWLRQ�FRQWURO�JHQHUDOO\�DW�
WKH�ORFDWLRQV�LGHQWLILHG�LQ�$WWDFKPHQW�$���&RQVWUXFW�IURQWDJH�LPSURYHPHQWV�DORQJ�WKH�QRUWKHUO\�
VLGH� RI� +:<� �� LQFOXGLQJ� FXUELQJ�� GUDLQDJH� LPSURYHPHQWV�� VLGHZDONV� RU� SDWKV� DV� DSSOLFDEOH���
�1RWH�WKH�SURSRUWLRQDO�VKDUH�UHVSRQVLELOLW\�IRU�WKH�&UDLJ�5G��LQWHUVHFWLRQ�ZDV�FDOFXODWHG�DV�������
LQ�WKH�7,$�
5HVXOWLQJ�/26�	�'HOD\��VHF��

+:<�����&UDLJ���$�����
+:<�����(DVW�6LWH�$FFHVV���%������
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+:<�����:HVW�6LWH�$FFHVV���%������

&UDLJ� 5G�� �� +:<� �� WR� �WK� $YH��� � :LGHQ� &UDLJ� 5G�� DQG� SURYLGH� VLWH� DFFHVV� LQWHUVHFWLRQ�
LPSURYHPHQWV�DV�DVVXPHG�DQG�LGHQWLILHG�LQ�WKH�7,$���&RQVWUXFWLRQ�IURQWDJH�LPSURYHPHQWV�DORQJ�
WKH�6SRNDQH�7ULEH�VLWH�IURQWDJH���:LGHQ�URDG�WR�DFFRPPRGDWH�D�WKUHH�ODQH�URDGZD\�VHFWLRQ�DQG�
ELNH� ODQHV�� DSSUR[LPDWHO\� �����IW� GHSHQGLQJ� RQ� WKH� XOWLPDWH� GHVLJQ� OHYHO� GHWHUPLQDWLRQ� RI�
DSSURSULDWH�ODQH�ZLGWKV�� �&RQVWUXFW�VLWH�DFFHVV�GULYHZD\V�DV�LQGLFDWHG�LQ�WKH�VLWH�SODQ�DQG�VXFK�
WKDW�QR�DFFHVV�DOLJQV�ZLWK���WK�$YHQXH��

&UDLJ� 5G�65� ����� � &RQVWUXFW� RU� IXOO\� IXQG� FRQVWUXFWLRQ� RI� HLWKHU� D� WUDIILF� VLJQDO� DQG� UHODWHG�
LQWHUVHFWLRQ� LPSURYHPHQWV�RU�D�URXQGDERXW�� ��1RWH� WKH�SURSRUWLRQDO�VKDUH�UHVSRQVLELOLW\� IRU�WKH�
ZDV�FDOFXODWHG�DV�������LQ�WKH�7,$��
5HVXOWLQJ�/26�	�'HOD\��VHF��� %��������$������URXQGDERXW��
+:<� ��+D\IRUG� 5G��� &RPPLW� WR� IXQGLQJ� D� SURSRUWLRQDO� VKDUH� �EDVHG� RQ� SURMHFW� DQG� SKDVH�
JHQHUDWHG�WUDIILF��WR�LPSURYHPHQWV�WR�WKH���VW�$YH����WK�$YH��FRUULGRU�DW�WKH�WLPH�RI�FRQVWUXFWLRQ�
RI� VDLG� LPSURYHPHQWV� �6HH� IXUWKHU� GLVFXVVLRQ� RI� +:<��+D\IRUG� PLWLJDWLRQ� LQ� WKH� SUHYLRXV�
VHFWLRQ���
�WK�6WUHHW��,Q�WKH�HYHQW�WKDW�WKH��WK�6WUHHW�H[WHQVLRQ��QHDU�DQG�HDVW�RI�&UDLJ�5���LV�QRW�FRPSOHWHG�
SULRU�WR�SURMHFW�LPSOHPHQWDWLRQ��WKH�7ULEH�VKDOO�IXOO\�IXQG�GHYHORSPHQW�RI�WKH�XQILQLVKHG�SRUWLRQ�
RI�WKH��WK�6WUHHW�H[WHQVLRQ�IURP�DSSUR[LPDWHO\�6RXWK�$VSHQ�6WUHHW�WR�&UDLJ�5RDG���7KH�&LW\�VKDOO�
HQWHU�LQWR�DQ�DJUHHPHQW�ZLWK�WKH�7ULEH�WR�UHLPEXUVH�WKH�7ULEH�IRU�FRVW�RI�GHYHORSPHQW�RI�WKH��WK�
6WUHHW�H[WHQVLRQ�WKURXJK�GHYHORSPHQW�RI�ORFDO�WUDIILF�LPSDFW�IHH�DVVHVVPHQW�DUHDV����

��WK�$YHQXH��7KH�7ULEH�VKDOO�IXOO\�IXQG�WKH�SRVWLQJ�RI�VLJQDJH�IRU�WKH�HDVWERXQG�WUDIILF�RQ���WK�
$YHQXH� DQG� &UDLJ� 5RDG� VWDWLQJ� ³/RFDO� $FFHVV� 2QO\´� RU� SURYLGH� RWKHU� VLPLODU� PHDQV� RI�
GLVFRXUDJLQJ�WKH�XVH�RI���WK�$YH��E\�6SRNDQH�7ULEH�VLWH�WUDIILF�����WK�$YHQXH�VKDOO�EH�FRQVLGHUHG�
ZLWKLQ� WKH� IXWXUH� WUDIILF� LPSDFW� DQDO\VLV�GHVFULEHG�XQGHU�7UDIILF�0LWLJDWLRQ�0HDVXUH�%��� ,I� WKH�
UHVXOWV�RI�WKH�XSGDWHG�7,$�GHWHUPLQH�WKDW�WKH�WUDIILF�PLWLJDWLRQ�LGHQWLILHG�IRU���WK�$YHQXH�VKRXOG�
EH�DGMXVWHG�GXH�WR�FKDQJHV�LQ�IXWXUH�WUDIILF�EDFNJURXQG�FRQGLWLRQV��WKH�UHFRPPHQGDWLRQV�VKDOO�EH�
VXEMHFW� WR� UHYLHZ�DQG�DSSURYDO�E\� WKH�&LW\�SULRU� WR� DQ\�PRGLILFDWLRQV� WR� WKH� WUDIILF�PLWLJDWLRQ�
SODQ��

%\�IXOO\�IXQGLQJ�+:<���&UDLJ�DQG�&UDLJ�65�����LPSURYHPHQWV�WKH�6SRNDQH�7ULEH�SURMHFW�LV�
FRQWULEXWLQJ�VXEVWDQWLDOO\�EH\RQG�WKH�LPSDFW�FUHDWHG�E\�WKH�SURMHFW���7KH�DPRXQW�EH\RQG�WKH�
SURMHFW¶V�SURSRUWLRQDO�UHVSRQVLELOLW\�VKRXOG�EH�FUHGLWHG�WRZDUGV�IXWXUH�RII�VLWH�PLWLJDWLRQV�LGHQWLILHG�
LQ�IXWXUH�SKDVHV����

$GGLWLRQDOO\��WKH�&LW\�RI�$LUZD\�+HLJKWV�KDV�HVWDEOLVKHG�D�WUDIILF�PLWLJDWLRQ�IHH�WR�IXQG�
LPSURYHPHQWV�DW�WKH�+:<���&UDLJ�LQWHUVHFWLRQ���)XQGV�FROOHFWHG�WR�GDWH�VKRXOG�EH�XVHG�WR�UHLPEXUVH�
WKH�6SRNDQH�7ULEH�IRU�LWV�GHVLJQ�DQG�FRQVWUXFWLRQ�H[SHQVHV�UHODWHG�WR�WKLV�LQWHUVHFWLRQ���)XUWKHUPRUH��
LW�LV�UHFRPPHQGHG�WKDW�WKH�&LW\�RI�$LUZD\�+HLJKWV�FROOHFW�ODWH�FRPHUV�WUDIILF�LPSDFW�IHHV�IRU�WKLV�
LQWHUVHFWLRQ�DV�UHLPEXUVHPHQW�WR�WKH�6SRNDQH�7ULEH�IRU�IXQGLQJ�DQG�FRQVWUXFWLRQ�EH\RQG�WKHLU�
SURSRUWLRQDO�UHVSRQVLELOLW\��

������3KDVH����0LWLJDWLRQV��

+Z\�����&UDLJ�� ,PSURYHPHQWV�FRQVWUXFWHG�DV�3KDVH���PLWLJDWLRQ��
5HVXOWLQJ�/26�	�'HOD\��VHF��� %������
+Z\�����/XQGVWURP� 5HVWULSH�DQG�ZLGHQ�DSSURDFKHV�WR�DFFRPPRGDWH�H[FOXVLYH�1%�DQG�6%�ULJKW�
WXUQ�ODQHV�
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3URMHFW�3URSRUWLRQDO�6KDUH�� �������)XQGLQJ�RU�SURSRUWLRQDO�VKDUH�FUHGLW�LGHQWLILHG�LQ�3KDVH���
PLWLJDWLRQV�DSSOLHG�WR�WKLV�SURMHFW��
+:<� ��+D\IRUG� 5G��� &RPPLW� WR� IXQGLQJ� D� SURSRUWLRQDO� VKDUH� �EDVHG� RQ� SURMHFW� DQG� SKDVH�
JHQHUDWHG�WUDIILF��WR�LPSURYHPHQWV�WR�WKH���VW�$YH����WK�$YH��FRUULGRU�DW�WKH�WLPH�RI�FRQVWUXFWLRQ�
RI� VDLG� LPSURYHPHQWV� �6HH� IXUWKHU� GLVFXVVLRQ� RI� +:<��+D\IRUG� PLWLJDWLRQ� LQ� WKH� SUHYLRXV�
VHFWLRQ���
&UDLJ���65�������,PSURYHPHQWV�FRQVWUXFWHG�DV�3KDVH���PLWLJDWLRQ�
+Z\�����$FFHVV�,QWHUVHFWLRQV���,PSURYHPHQWV�FRQVWUXFWHG�DV�3KDVH���PLWLJDWLRQ�
5HVXOWLQJ�/26�	�'HOD\��VHF��

+:<�����(DVW�6LWH�$FFHVV���&������
+:<�����:HVW�6LWH�$FFHVV���%������

������3KDVH����0LWLJDWLRQV��

+Z\�����&UDLJ�� ,PSURYHPHQWV�FRQVWUXFWHG�DV�3KDVH���PLWLJDWLRQ��
5HVXOWLQJ�/26�	�'HOD\��VHF��� '������
+Z\�����/XQGVWURP� 5HVWULSH�DQG�ZLGHQ�DSSURDFKHV�WR�DFFRPPRGDWH�H[FOXVLYH�1%�DQG�6%�ULJKW�
WXUQ�ODQHV�
3URMHFW�3URSRUWLRQDO�6KDUH�� �������)XQGLQJ�RU�SURSRUWLRQDO�VKDUH�FUHGLW�LGHQWLILHG�LQ�3KDVH���
PLWLJDWLRQV�DSSOLHG�WR�WKLV�SURMHFW��
+Z\� �� �� *DUILHOG� 2SWLPL]H� VLJQDO� WLPLQJ�� )XQGLQJ� RU� SURSRUWLRQDO� VKDUH� FUHGLW� LGHQWLILHG� LQ�
3KDVH���PLWLJDWLRQV�DSSOLHG�WR�WKLV�SURMHFW�
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
+:<� ��+D\IRUG� 5G��� &RPPLW� WR� IXQGLQJ� D� SURSRUWLRQDO� VKDUH� �EDVHG� RQ� SURMHFW� DQG� SKDVH�
JHQHUDWHG�WUDIILF��WR�LPSURYHPHQWV�WR�WKH���VW�$YH����WK�$YH��FRUULGRU�DW�WKH�WLPH�RI�FRQVWUXFWLRQ�
RI� VDLG� LPSURYHPHQWV� �6HH� IXUWKHU� GLVFXVVLRQ� RI� +:<��+D\IRUG� PLWLJDWLRQ� LQ� WKH� SUHYLRXV�
VHFWLRQ���
&UDLJ���65�������,PSURYHPHQWV�FRQVWUXFWHG�DV�3KDVH���PLWLJDWLRQ��
5HVXOWLQJ�/26�	�'HOD\��VHF���%��������%�������URXQGDERXW��
&UDLJ���6L[WK�$YH����:LGHQ�WKH�LQWHUVHFWLRQ�DSSURDFK�WR�SURYLGH�DQG�H[FOXVLYH�1%�ULJKW�WXUQ�ODQH��
3URMHFW�3URSRUWLRQDO�6KDUH�� ������
5HVXOWLQJ�/26�	�'HOD\��VHF���'������
+Z\�����$FFHVV�,QWHUVHFWLRQV���,PSURYHPHQWV�FRQVWUXFWHG�DV�3KDVH���PLWLJDWLRQ�
5HVXOWLQJ�/26�	�'HOD\��VHF��

+:<�����(DVW�6LWH�$FFHVV���'������
+:<�����:HVW�6LWH�$FFHVV���'������

$OWHUQDWLYH��

6HH�$OWHUQDWLYH���±�3KDVH��� UHFRPPHQGDWLRQV�� �6HH�$WWDFKPHQW�%� IRU� UHVXOWLQJ�/26� IRU� WKH�7ZR�
5RXQGDERXW�$FFHVV�6FKHPH�

$OWHUQDWLYH��

5HFRPPHQGHG�LPSURYHPHQWV�DUH�VXPPDUL]HG�EHORZ��

+:<�����&UDLJ�5G��WR�:HVWHUO\�3URMHFW�6LWH�3URSHUW\�/LQH���&RQVWUXFW�D�URXQGDERXW�DW�WKH�&UDLJ�
5G��LQWHUVHFWLRQ�DQG�WZR�VLWH�DFFHVV�LQWHUVHFWLRQ�ZLWK�URXQGDERXW�LQWHUVHFWLRQ�FRQWURO�JHQHUDOO\�DW�
WKH�ORFDWLRQV�LGHQWLILHG�LQ�$WWDFKPHQW�$���&RQVWUXFW�IURQWDJH�LPSURYHPHQWV�DORQJ�WKH�QRUWKHUO\�
VLGH� RI� +:<� �� LQFOXGLQJ� FXUELQJ�� GUDLQDJH� LPSURYHPHQWV�� VLGHZDONV� RU� SDWKV� DV� DSSOLFDEOH���



:HVW�3ODLQV�'HYHORSPHQW�±�6SRNDQH�7ULEH 3DJH�_ �
7UDIILF�,PSDFW�$QDO\VLV�$GGHQGXP� -XO\����������

�1RWH�WKH�SURSRUWLRQDO�VKDUH�UHVSRQVLELOLW\�IRU�WKH�&UDLJ�5G��LQWHUVHFWLRQ�ZDV�FDOFXODWHG�DV�������
LQ�WKH�7,$�
5HVXOWLQJ�/26�	�'HOD\��VHF��

+:<�����&UDLJ���$�����
+:<�����(DVW�6LWH�$FFHVV���%������
+:<�����:HVW�6LWH�$FFHVV���%������

&UDLJ� 5G�� �� +:<� �� WR� �WK� $YH��� � :LGHQ� &UDLJ� 5G�� DQG� SURYLGH� VLWH� DFFHVV� LQWHUVHFWLRQ�
LPSURYHPHQWV�DV�DVVXPHG�DQG�LGHQWLILHG�LQ�WKH�7,$���&RQVWUXFWLRQ�IURQWDJH�LPSURYHPHQWV�DORQJ�
WKH�6SRNDQH�7ULEH�VLWH�IURQWDJH���:LGHQ�URDG�WR�DFFRPPRGDWH�D�WKUHH�ODQH�URDGZD\�VHFWLRQ�DQG�
ELNH� ODQHV�� DSSUR[LPDWHO\� �����IW� GHSHQGLQJ� RQ� WKH� XOWLPDWH� GHVLJQ� OHYHO� GHWHUPLQDWLRQ� RI�
DSSURSULDWH�ODQH�ZLGWKV�� �&RQVWUXFW�VLWH�DFFHVV�GULYHZD\V�DV�LQGLFDWHG�LQ�WKH�VLWH�SODQ�DQG�VXFK�
WKDW�QR�DFFHVV�DOLJQV�ZLWK���WK�$YHQXH��

&UDLJ� 5G�65� ����� � &RQVWUXFW� RU� IXOO\� IXQG� FRQVWUXFWLRQ� RI� HLWKHU� D� WUDIILF� VLJQDO� DQG� UHODWHG�
LQWHUVHFWLRQ� LPSURYHPHQWV�RU�D�URXQGDERXW�� ��1RWH� WKH�SURSRUWLRQDO�VKDUH�UHVSRQVLELOLW\� IRU�WKH�
ZDV�FDOFXODWHG�DV�������LQ�WKH�7,$��
5HVXOWLQJ�/26�	�'HOD\��VHF��� %��������$�����
+:<� ��+D\IRUG� 5G��� &RPPLW� WR� IXQGLQJ� D� SURSRUWLRQDO� VKDUH� �EDVHG� RQ� SURMHFW� DQG� SKDVH�
JHQHUDWHG�WUDIILF��WR�LPSURYHPHQWV�WR�WKH���VW�$YH����WK�$YH��FRUULGRU�DW�WKH�WLPH�RI�FRQVWUXFWLRQ�
RI� VDLG� LPSURYHPHQWV� �6HH� IXUWKHU� GLVFXVVLRQ� RI� +:<��+D\IRUG� PLWLJDWLRQ� LQ� WKH� SUHYLRXV�
VHFWLRQ���
�WK�6WUHHW��,Q�WKH�HYHQW�WKDW�WKH��WK�6WUHHW�H[WHQVLRQ��QHDU�DQG�HDVW�RI�&UDLJ�5���LV�QRW�FRPSOHWHG�
SULRU�WR�SURMHFW�LPSOHPHQWDWLRQ��WKH�7ULEH�VKDOO�IXOO\�IXQG�GHYHORSPHQW�RI�WKH�XQILQLVKHG�SRUWLRQ�
RI�WKH��WK�6WUHHW�H[WHQVLRQ�IURP�DSSUR[LPDWHO\�6RXWK�$VSHQ�6WUHHW�WR�&UDLJ�5RDG���7KH�&LW\�VKDOO�
HQWHU�LQWR�DQ�DJUHHPHQW�ZLWK�WKH�7ULEH�WR�UHLPEXUVH�WKH�7ULEH�IRU�FRVW�RI�GHYHORSPHQW�RI�WKH��WK�
6WUHHW�H[WHQVLRQ�WKURXJK�GHYHORSPHQW�RI�ORFDO�WUDIILF�LPSDFW�IHH�DVVHVVPHQW�DUHDV����

��WK�$YHQXH��7KH�7ULEH�VKDOO�IXOO\�IXQG�WKH�SRVWLQJ�RI�VLJQDJH�IRU�WKH�HDVWERXQG�WUDIILF�RQ���WK�
$YHQXH� DQG� &UDLJ� 5RDG� VWDWLQJ� ³/RFDO� $FFHVV� 2QO\´� RU� SURYLGH� RWKHU� VLPLODU� PHDQV� RI�
GLVFRXUDJLQJ�WKH�XVH�RI���WK�$YH��E\�6SRNDQH�7ULEH�VLWH�WUDIILF�����WK�$YHQXH�VKDOO�EH�FRQVLGHUHG�
ZLWKLQ� WKH� IXWXUH� WUDIILF� LPSDFW� DQDO\VLV�GHVFULEHG�XQGHU�7UDIILF�0LWLJDWLRQ�0HDVXUH�%��� ,I� WKH�
UHVXOWV�RI�WKH�XSGDWHG�7,$�GHWHUPLQH�WKDW�WKH�WUDIILF�PLWLJDWLRQ�LGHQWLILHG�IRU���WK�$YHQXH�VKRXOG�
EH�DGMXVWHG�GXH�WR�FKDQJHV�LQ�IXWXUH�WUDIILF�EDFNJURXQG�FRQGLWLRQV��WKH�UHFRPPHQGDWLRQV�VKDOO�EH�
VXEMHFW� WR� UHYLHZ�DQG�DSSURYDO�E\� WKH�&LW\�SULRU� WR� DQ\�PRGLILFDWLRQV� WR� WKH� WUDIILF�PLWLJDWLRQ�
SODQ��

�����&XPXODWLYH�0LWLJDWLRQ�,PSURYHPHQWV

7KH�LPSURYHPHQWV�LGHQWLILHG�EHORZ�LQ�DGGLWLRQ�WR�WKH�LPSURYHPHQWV�LGHQWLILHG�DERYH�DUH�UHTXLUHG�WR�
PLWLJDWH������&XPXODWLYH�:LWK�3URMHFW�FRQGLWLRQV���3ULRU�WR�EXLOGRXW�RI�WKH�6SRNDQH�7ULEH�VLWH�LW�LV�
UHFRPPHQGHG�WKDW�WKH�7,$�EH�XSGDWHG�EDVHG�RQ�WKH�WUDIILF�FRQGLWLRQV�SUHVHQW�DW�WKDW�WLPH�DQG�WKH�
VXEMHFW�LQWHUVHFWLRQV�UHHYDOXDWHG�WR�GHWHUPLQH�LI�PLWLJDWLRQV�DUH�QHFHVVDU\�DQG�WR�UHFDOFXODWH�WKH�
SURSRUWLRQDO�VKDUH�FRQWULEXWLRQV���$Q\�UHPDLQLQJ�FUHGLWV�RU�RYHUDJH�IURP�SUHYLRXVO\�FRQVWUXFWHG�RU�
IXQGHG�PLWLJDWLRQV�VKDOO�EH�DSSOLHG�WR�WKH�SURSRUWLRQDO�VKDUH�DPRXQW�LGHQWLILHG�EHORZ��

�����$OWHUQDWLYH���0LWLJDWLRQV��LQ�DGGLWLRQ�WR�$OW����3K���������PLWLJDWLRQV�DERYH���

,Q� OLHX� RI� FRQVWUXFWLQJ� WKH� PLWLJDWLRQV� LGHQWLILHG� LQ� WKH� 7,$� DW� WKH� /XQGVWURP�� /DZVRQ�� *DUILHOG�
LQWHUVHFWLRQV� DORQJ� +:<� �� LV� UHFRPPHQG� WKDW� WKH� SURMHFW� FRQWULEXWH� D� SURSRUWLRQDO� VKDUH� WR�
LPSURYHPHQWV�WR�WKH���VW�$YH��DOWHUQDWLYH�URXWH�ZKLFK�ZLOO�UHOLHYH�WUDIILF�IURP�WKH�+:<���FRUULGRU�
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